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BRUNSWICK CREMES TOOLS FOR THE CONQUEST OF SPACE 


Today rocket and missile men are 
calling for nose cones with strength 
and stiffness values that were un- 
heard of only yesterday. And these 
must be produced within seemingly 
impossible minimumsof weight and 
maximums of strength. Not to men- 
tion the dielectric and dimensional 
stability which must always beraain- 
taincd to assure complete reliability. 


Employing the super-secret Strick- 
land "B" process, Brunswick re- 
search and development teams take 
these incredibly complex assign- 
ments as a matter of course. For 
they are past-masters wherever the 
technology of automated glass/ 
resin structural components are 
concerned. They come up with truly 
practical answers— every time I 


As in the past, these same skills are 
also available for solving your 
problems in design, fabrication and 
testing of aircraft components in 
metal honeycomb, conventional 
metalwork and reinforced plastics. 
For instant attention, write to: 
The Brunswick-Balke-Collender 
Company, Defense Products Div., 
1700 Messier St., Muskegon, Mich. 
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MAKES YOUR IDEAS WORK 
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HOW MAGNESIUM ALLOY 
SAND CASTINGS 
IMPROVE AIRCRAFT DESIGN 

New thin-wall castings replace 
complex, costly fabrications 


T he number of magnesium alloy 
sand castings used in aircraft and 
missile assemblies is growing by leaps 
and bounds. One reason is the general 
recognition among designers that 
magnesium saves precious weight 
without sacrificing strength and rigid- 
ity. Two other reasons are also re- 
sponsible for the rapid increase in the 
use of magnesium castings in aircraft 
design: 

1. N'ew ele\'atcd-temperaltirc alloys. 
2. Simplified design, eonstniction 
characteristics uf magnesium sand 
castings. 

monly used for magnesium sand 
castings — magncsiuin-aUiminum- 2 iine, 
magnesium-rare earth and m:ignesium- 
thoriuni. 

Mg-Al-Zn allojs have high strength 
and very good castiitg cliaracteristics. 
They provide stability of properties 
up to 200'F. and often are satisfactory 
as high as 3.50^ F, A number of different 
alloys ill this system are ai’ailable, each 
having a characteristic combination of 
properties — yield strength, pressure 
tightness, ductility, weldability, etc. In 
addition, these alloj s are heat-treatable 
to obtain a range of strengths. 

For the 330’F.-500°F. range, the 
magnesium-rare earth alloys can be 


used. These alloys have excellent 
pressure tightness as well ns good 
creep strength at temperature and can 
also be heat-trc.atcd, 

FOR TEMPERAIURES UP TO 700°F„ the 

magnesium-thorium alloys ore used. 
HK31.A is particularly good for short 
time elevated-temperature uses where 
high stresses are encountered. HZ32A 
is excellent for low stress performance 
o\cr a long period of time. Both have 
creep characteristics superior to the 
Mg-AI-Zn and Mg-rare earth alloys, 
and both are available in the heat- 
treated condition. 

Magnesium alloy sand castings are 
being made in a large variety of 
shapes and sizes, ranging from a few 
ounces to over 1600 lbs. The favor- 
able casting characteristics of magne- 
sium in general permit unusual flexi- 
bility in design. 

THIN-WAllED SECTIONS, for e.x:tmplc. 
can be producet! to replace intricate 
fabrications involving several opera- 
tions. Although thin walls are nor- 
mally kept small in area, new tech- 
niques have been developed to obtain 
large thin-walled sections with better 
than average surface uniformity. 

For more information about magne- 
sium sand costings and their use in 
aircraft design, contact your nearest 
magnesium foundry or Dow sales 
ofliee. 








MAGNESIUM DESIGN, a 13S-pe9e ticndbook, dl<iu»<s oil phosti In daloll: 
properlies, slcucrgral doilgn, product dotign Including cocllngc and mill 
pcoducts, fobricolion and Rnitking. Large teclion of lobloc on properlles, 
tixet, ioleroficus, etc. For revr copy centocl o Dow coles office or write 
IHE POW CMEMlCAl cOMejCKf, MidTond, Michigan, Deportment MA 1451X. 


CREEP STRCNeiH of mognetlum-rore earth 
and mogneclum-thoriuin olloyf— 0.3% 
total eolenslon for 1000 hourc. 


YOU CAN DEPEND ON 


AVIATION CALENDAR 


fiih 2U-.\ug, 10— Canadian Naliuiial Soaring 
^lect, Brantfrrrd. Ontario. Canada. Aincri- 
ran pilots invited. 

luly 21.Aug. I— .\dvanvvil Iwvdback Contto! 
nicer;, two -ivccl. Special Sinnmer Pro- 
gram. Massacliuselt'. Imtilnle of Tccli- 
nologj, Cambridge, Maw. 
hilv 24-25— Onarterli Regional Meeting, 
.\ssn. of Local and Ititilorial ,\irlines. 
Denver, Colo. 

|nh 24-25— Fifth .Vniiual Sunposiuni on 
Computers and Data I'roeessing, .Mhany 
Hotel. Denver. Colo. 

Ang. 5— Regional 'rcclnutal Meeting on 
Space Exploration, sponsored by .\mcti- 
ean Rocket Society and the Institute of 
the .\eronaiitical Seiences, For details: 
K. 1^. l.innell. General Cliairman, Spate 
I'.xpliiralion Meeting. tsUI) N. ilarlior 
I'irive. San l>iegii 1. Calif. 

.\ng. 6-8— Special Technical Conference on 
Non-I.iiicar Magnetics and Magnetic .\m- 
pliflers. s|Hinsoted hs the .\meriean In- 
stiliite of KIcctrica'i lingineers. Hotel 
Statler. l.os \ii|eles. Calif. 

.\ug. 7-8- \miual Conferenee. \mtriean So- 
eieti for Qnalitv Control. Western Re- 
gion. F.l Cortez Hotel. San Diego. Calif. 
.\iig. 7-9— National Cumentioii. OX? Club 
of .\mtrica. Hotel Statler. Los .\ngeles, 
Calif. 

.\ns. 7-15- Modern Deselopments in Heat 
Transfer, Continuation Course. Universits 
of Minneseita, Minneapolis, Minn. 

.\ng. 15-lS-Conferenee on Eleetioihc 
Standards and .Measuteinenls, National 
Bureau of Standards, Boulder Lalsora- 
torics, Bouhler, Colo. Sponsored by NBS. 
\meriean Institute of Flectrical Kngineers 
and Instilntc of Radio Engineers. 

,\iig. 15-15- Seventh .\niuial Conference, 
Indnstnal .\ppHcatnms of X-ray ,\nabsis, 
Mlvms Hotel, Denver. Colo. 

(Cmifinnul nii (xige fi I 




Transducer Division 


Consolidated Electrodynamics 


300 North Sierra Afadre f'Hla, Pasadena, Calif. 
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ftECOOMZED LEADERS IN GALVANOMETERS— 

TELEMETRY. PRESSURE AND VIBRATION INSTRUMENTATION 
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G.E. REDUCES 
PREMATURE 
BURNOUTS 

to cut down your landing Imnp 
replacement costs. 

Replacement charges for landing lamps 
are high. "Grounded" status because of 
burnouts is even more expensive — and 
aggravating. 

General Electric has done two things to 
landing lamps to keep both these expenses 


Ask your G-E Lamp distributor about landing lamp 4 559-or write; General 
Electric Co., Miniature Lamp Dept. AW-78, Nela Park, Cleveland 12, Ohio. 


^vgress h Our Most fmportsnt Product 

GENERAL A ELECTRIC 


AVIATION CALENDAR 
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Vnniied Meteomloev Kneiiimiiia \iiii 

.Sept, IMS-I-all \kxtin|, ,\menom llotlet 
Smith. Int.. Hold Stallcr, V. C. 

b;c;,is 

St|.t. 32j4-S.™„h \k.fme. 


Oct. 6.7-Saliooal Sjiiipositmi on I’Atcnded 
'Cen^s 

Sutum'.d®ihri..s'(inilc orS^Kni't' 
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THE ELECTRICAL CONNECTOR THAT “WASN’T FOR SALE’’ 
BECAME A MAJOR PRODUCT 



Scintilla Division 




How to improve component reliability by better shake tests 

Magnetic tape simplifies complex-wave testing and lessens human error 


Many of the components that got their 
first ride on this tape-driven shaker 
are now circling the sky in Explorer I, 
our first successful earth satellite. It is 
highly significant that the California 
Instituteof Technology Jet Propulsion 
Laboratory which led the development 
work on this satellite also pioneered 

this technique, magnetic recording 
plays many vital roles. 

THE WAY TO OUTGUESS THE UNKNOWNS 
Is simple sine-wave vibration testing sufficient? Or is a 
closer simulaSon of the missile’s actuaT vibration environ- 

pliflcation often demands knowledge more complex than the 
complexities of a realistic test itself. Rocket components can 
bear neither the weight of excess safety factors nor the risks 
of conjecture — reasons ivhv JPL chose random noise and 

Telemetered vibration tapes from actual missile flights 
are often used on shakers to assist development of test pro- 
cedures. But this is not a complete answer. Different flight.' 
yield different vibration environments. A more ideal test- 
programming tape is a synthesized compo.site or envelope of 
the more sestere conditions from many flights. This tape 
often combines random noise of engine vibration and com- 
plex waves from aerodynamic properties and structural 
resonances. And Just as the missile’s mass, velocity and sur- 
rounding atmosphere will change rapidly with time — so the 
taped program must change too. 
AMPBX^INSTHUMCNTATION DIVISION 


Once on magnetic tape, any test program stays intact. 
It is repeatable without tedious setup and time-vaiying con- 
trol of separate signal sources, With a properly calibrated 
tape, there is little charree that an operator will accidentally 
create destructive forces by errors In frequency or gain set- 
tings. Tape eliminates many possible sources of human error. 
It also leaves personnel free to concentrate on other require- 
ments of shaker operation and test observation. 

TAPE PASSES ALONG THE "IDEAL" TEST 

So that co-contractors and subcontractors will run desired 
.shake tests correctiv on the components they furnish, Cal- 
tech’s JPL frec|uently sends them program tapes. These con- 
tain calibration data in addition to the program itself. Thus 
a similar shake-table setup on the other side of the country 
can exactlv duplicate the tests run in JPL’s own laboratory. 
The tape lessens chance of misinterpretations and additive 
safety factors. 

As quantity production of missile components gets tmder 
way, magnetic tape offers a means to run optimum shake 
tests on large numbers of components at widely separated 
manufacturers. From copy tapes, test programs of complex 
waves can be run almost as easily as a simple sinusoidal 
scan. Individual users need not have equipment to generate 
their own shaker-control programs. Prime contractor or re- 
search co-contractor can furnish the tapes. And since any 
number of duplicates can be made, a well-conceived test 
prngriim can have unlimited circulation. 

Maywesendtjou our f 6-page brochure on magnetic-tape 
instrumentation plus further inforniation on the use of tape 
for cibralion testing? Write Dept. 


• seo CHARTER ST^ft^EET^ • ^ REDWOOD CITY, CALIFORNIA 





AEROJET for rocket power: the Navy's Polaris 



The pewerplont for the submarine-fired POLARfS will be on Aerojet sotid-prepellant 


rocliet engine developed and manufactured at our Solid Rocket Plant near Sacramento. 



A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 





ENVIRONMENTAL TESTING & ANALYSIS 


to foretell the performance 
of your products under actual 
service conditions 


The personnet and facilities of Bell Aircraft 
Corporation's General Engineering Laboratories are 
now available to )'0U in testing and analyzing the 
performance of materials, components, systems and 
packaging under environmental conditions duplicat- 
ing those which will he encountered in actual use. 
Years of operational behavior fretfuenlly cau be sim- 
ulated in hours in the laboratory. 

Extensive and diversified experience in such fields 
as automation, electronics, nuclear physics, servo sys- 
tems, guided missiles, rocketry and aircraft eminently 
(]uaiifies Bell engineers to handle your most exacting 
assignments quickly and competently. Qualified Prod- 
uct List (QPL) testing and .Military Certification of 
tests arc avoilabic. All equipment used complies with 
the requirements of MIL-E-S272A. 





tpl 



Meets requirements of MIL-D‘8181 plus 2000 cps @ 15G 
Vibration Test plus 1450 ft-ib. he-Baii impact Test 



The new Aeroproducts ICEFOIL is specially designed for insiallaiion 
in the intake duct of gas turbine engines. Combining simplicity of 
design with minimum weight and maximum strength, the ICEFOIL 
offers a truly modern ice detection system for jet-age military and 
commercial aircraft. 

Its standard NACA airfoil shape cuts drag and air turbulence to a 
minimum. Its positive/positive pressure system provides a built- 
in fail-safe feature — gives longer life with greater reliability. 
Requiring no periodic calibration or adjustment, ICEFOIL 
presents ice warning in the cockpit or automatically activates 
de-icing systems at speeds from 50 to 550 knots. 

Currently in production for the Douglas DC-8 commer- 
cial jet transport, ICEFOIL is available for immediate 
applications on engines, airframes, missiles and rockets. 


_/±eroproducts 





BIG EXTRUSIONS 

...from Harvey Aluminum 


improve design 
reduce weight 
lower assembly costs 


BIG QUAUITV EXTRUSIONS — 3 feet Wide and wider, as 
long as 80 feel — arc being made by Harvey Aluminum. For 
information on BIG aluminum extrusions, and smaller shapes, 
too, write direct to Harvey Aluminum, Torrance, Calif., or 
contact the nearest Harvey Aluminum factory branch listed 
under •'Aluminum" in your classified directory. 


H7IRVEY 

X^luminum 




Holley 
engine 
controls 
selected for 




COMPRESSOR BLEED GOVERNOR 



JT4 engines 
on America's 
first jet 
airliner 


Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-slop to the 
Continent in just over six hours! 
Each of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America's latest jet 
fighters, delivers up to 15.000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 
Holley Carburetor Company, work- 

Fnr mililarv applications, the Hollev 
main fuel control (richo is a companion 
unit 10 the governor and actuator. 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as; the compres- 
sor bleed governor, and the bleed 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 





HOW MODERN 


POWERPLANT HELPS PROVIDE . . . 


700 Lbs More Payload Capacity 

NEW SIKORSKY S-62 COMBINES PROVEN HELICOPTER COMPONENTS 
WITH PROVEN GENERAL ELECTRIC T58 TURBOSHAFT ENGINE 


Sikorsky’s newest helicopter combines the components 
of its famous S-55 — proven in 1,000,000 flight hours— 
with modem General Electric gas turbine power, sup- 
plied by the compact, high performance TS8. The 
result: a helicopter that provides 700 lbs more payload 
capacity . . . and more cabin space to carry it in . . . 
than the S-55. 

Capable of operating from either water or land, the 
S-62 is a highly versatile helicopter. Powered by a 
single T58, the S-62 will be qualified to perform a wide 
variety of missions. It will provide . . . 

. . . instantaneous Bight capability. Today’s heli- 
copters require about five minutes warm-up time. The 
T58 turboshaft requires no warm-up. 


. . - wore power for hot weather Bight. From its single 
T58, the S-62 will have substantially more horsepower 
than the S-55, especially for high altitude or hot 
weather flight, 

. . . unegaalled hovering ability. The T58 will provide 
the full power required by the S-62 up to 17,000 feet. 
The S-62 is another striking example of the perform- 
ance helicopters can get with the modem T58 turbo- 
shaft — the engine which provides more horsepower 
per pound of weight than any other shaft engine 
flying today. For new T58 technical information 
brochure, write to: General Electric Co-, Section 233- 
16, Schenectady 5, N.Y. 
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RYAN BUILDS BETTER 


Ryan Aeronautical Company* San 
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CAB Probes Viscount, T-33 Golltsiot 


e of air traffic control rodir sy ter 

!il$ Twin-Turbine Model 107. 
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EDITORIAL 


USAFE's Mercy Missions 


During our recent swing through Europe visiting 
XA'I O air forces wc were impressed witli how much 
genuine good will and mutual respect is being generated 
among Europeans b\ American inilitiin’ personnel with 
spontaneous and relatively low cost operations in con- 
trast to the results produced by some of out formal and 
expensiv e aid programs. T'his type of activity may range 
from nothing more than loaning a local community a 
bulldozer to lc''el a soccer field or provide a hand for a 
local festival to the large scale mercy missions o|x:rated 
by United States Air Forces in Europe and flown by the 
322nd Air Division (combat cargo). We had heard 
snatches of this mercy mission story in many parts of 
Europe so we journeyed 50 miles northwest of Paris 
where the 322nd headquarters at Evreux Air Base nestled 
ill the rolling hills of Normandy, to get the whole story 
from its current commander Col. Clyde Box and his 
staff. TTie 322nd now has one of its two wings com- 
plcteiv equipped with Lockheed C-130 Hercules turbo- 
prop transports. But most of the mercy missions that 
liave made such a lasting impression in Europe have been 
those fimvu with the Fairchild C-119 and the Douglas 
C-124. 

La.st year when the worst locust plague in Nort^ 
African history began devastating crops in Tunisia the 
522nd airlifted 400.000 lb. of insecticide in three davs 
from Morocco to supply crop dusting aircraft, heli- 
copters and hand operated dusting rigs fighting the pests. 
Shortly thereafter the locusts hit Morocco and the 322nd 
pitched in with another critical airlift of insecticide from 
Marseilles to the stricken area. The vear 1956 was a 
rough one in Europe and the 322nd made major con- 
tributions in alleviating the disasters caused bv man and 
nature. Early in that winter heavy snows isolated thou- 
sands of Greeks in the mountainous areas. In response 
to an appeal by the U.S. Ambassador to Greece, the 
C-llQs of the 322nd parachuted more than 100,000 lb. 
of food and clothing to the snowbound villages. Later 
in Febmary, 1936, the 322nd executed Operation Snow- 
bound that carried some 700,000 lb. of food, clothing 
and blankets from German bases to Italians. Sicilians, 
and SardiniaiBs who had been cut off from uomial food 
and fuel supplies by the worst snowstorms to hit these 

Earthquakes rocked Lebanon in mid-March of 1936 
and again the 322nd transports nished blankets, tents 
and medical supplies to the afflicted area from Saudi 
Arabia and Morocco. In the fall of 1956 revolution 
rocked Hungary and the human debris from this valiant 
attempt to throw off the yoke of Soviet rule overflowed 
into .Austria. A G-119 flew an iron lung and five tons 
of medical supplies from England to N'icnna; and other 
transports rounded up bedding and mess gear for 5,000 
persons from USAF bases in Wiesbaden, Chateauioiix 
and Buttonwood- This gear was airlifted to Munich 
for rail shipment to Austrian refugee camps. 

W'hcn fighting flared around the Suez canal the 322nd 
provided emergency evacuation for over 500 civilians to 
Athens and Rome and later airlifted nearly 1,500 United 


Nations troops and their supplies from Denmark, Nor- 
way, Sweden and Finland to the Naples staging area of 
the force that policed the Suez battle zone. 

Thc 322nd Air Division and other USAFE transport 
aircraft also provide an amuial "Kinderlift” which for 
the past five years has transported German refugee and 
under-privileged children from Berlin to A\'c,st Germany 
for vacations in the country. This "Kinderlift'' is ope- 
rated in cooperation with the German Red Gross and 
provides safe conduct for refugees from East German)’ 
who could not travel safely by land through the Soviet 
occupied area of Germany. Last vear 2,000 children were 
given round trips by air from Berlin. T'he 322nd also 
operates a medical air evacuation squadron that does 
emergency missions for American tourists stricken 
abroad flving them to the nearest hospitals that can 
handle their problems. 

All of these activities of course provide excellent train- 
ing for the 322nd air and ground crews and increase utili- 
zation of their transport aircraft- But they are also 
building a badly needed reservoir of European good will 
and respect with these spectacular and unselfish mercy 


Price of Progress 

The crash of the Boeing KG-133 jet tanker shortlv 
after takeoff from AVestover AP'B on an attempted record 
breaking run to England was one of those tragedies that 
inevitablv’ punctuates the story of continuing technical 
progress. Aviation lost some devoted contributors to 
its technical progress and public understanding in this 
accident. 

We think Gen. Thomas White, USAF Ghicf of Staff, 
expressed the thoughts of us who work in this business 
and who persoiiallv knew manv of the 3iicn involved 
when he wrote: 

‘‘■Ilic mission on which these men had embarked was 
a routine one in every respect except that it was also i 
demonstration; it was a demonstration of a new capa- 
bility of the United States Air Force as one of the prin- 
cipal guardians of world peace. In order that the [jeoplc 
of the United States and of other nations may know 
and understand the stejjs by which we arc diminishing 
the time and space that separate the nations of the Free 
AA'orld, wc have often shared these notable experiences 
with men who are trained to observe and to report them. 
.As we share with these men the conquest of time and 
space, thev share with us the dangers of that conquest. 

"'niis unfortunate accident serves as a reminder to 
all of us that the men who ob.serve and report the 
achievements of science and skill that arc so nccessarv 
to our survival, are partners in these achievements. T'hev 
arc also partners in the sacrifices that sometimes are the 
price of progress. The men who represent the world's 
need to know, and who in peace and in war share the 
dangers and the fate of our men in uniform, arc cquallv 
worthy of the nation’s gratitude.” 

—Robert Hotz 
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iiL>HERE WAS a growing surplus in the United Stales 
Treosury — the Polygomy Ael was passed — letter 
posloge was reduced from three cents to two cents — 
the Brooklyn Bridge was opened — standard lime was 
adopted — in 1883, when two young men, just gradu- 
ated from Worcester Polytechnic Institute, established 
the business bearing their names — WYMAN-GORDON. 
The total copilol was $27,000. 

Integrity, initiative, ambition and ability were theirs. 
Endowed with these qualities and privileged to operate 


under that unique Americon system of free, private, 
competitive enterprise the Company prospered and 

On this our 75lh anniversary, we salute the spirit 
of our founders and we pledge our every effort to help 
preserve, against the steady erasion of the last quarter 
century, that system which has mode our nation what it 
is today and which has enabled us to build the greatest 
industrial production in the world, resulting in the 
highest standards for oil segments of our people. 


WYMAN-GORDON COMPANY 

ESTABLISHED ie«3 



HARVEY, ILLINOIS 


DETROIT, MICHIGAN 


WHO'S WHERE 


In the Front Office 

Leston l''iiiiciif, board ciiainnan, and 
Harvey Gaylord, senior vice president, Bell 
.\irer.nft Coip., Buffalo. N. Y. -Mr. I'anciif 
ermtimies as president of the company, and 
Mr. Gaylord continues as president of Bell 
Helicopter Corp., Kt. \Vorth, Ter. 

Leon T. hlicl, board chairman, Kairchild 
\erial Surveys. Inc.. Los .Yn|cles, Calif. 
Brig. Gen, Edwin M. Day (US.M'’, ret. I 
succeeds Mr. tllicl as president. 

Henry M. Heyn, president, and Robin 
A. Bell, executive vice president. Surface 
Combustiou Corp,, T'olcdo, Ohio. Mr. 
Bell also elected president of the corpora, 
tion's fanitroi .Aircraft and Kathabar Man- 
ufacturing divisions. Columbus. Ohio. 

Frank W. Crawford, executive vice pres- 
klent, Pacait. Inc., subsidiary of Pacific 
Aimiotive Corp., Burbank, Calif. 

John Tullis, cxccufive vice president. 
Stratofles, Inc., Kt. Worth. Tex. 

Cyril E. McClellan, vice president*enei. 
nccrin|, California Technical Indnstiies, di- 
vision of Textron, Inc., Belmont, Calif. 

Martin F, Burke, vice president-industrial 
relations. United .Aircraft Corp., East Hart- 
ford. Conn. 

Max Bowen, vice president. A'ertol .Air- 
craft Co. (Canada), Ltd., -Amprior, Canada. 

McLain B. Smith and fames W. Birkcn- 
stock, vice presidents. International Business 
Machines Corp., New York, N. A'. 

W. W, Harris, vice president-marketing, 
Roots-Connersville Blosver, division of 
Dresser Industries, Inc., Conncrsville, Ind. 

H. cm Manifold, treasurer, hervomeeha- 
tiisms, Inc.. Hawthorne, Calif. 

Honors and Elections 

The Royal .Aeronautical Society, London, 
Krrgland, has elected the follow-ing as vice 
presidents of the Council for 19s8-i9; .Air 
Cmdre. F. K. Banks, Air Maishal Sir Owen 
Jones, and E. S. Moult. P. G. Masefield, 
uiaiinguig director of Bristol .Aircraft, Ltd., 
lias been elected president-elect of the So- 
ei'ch- for 19s9-60. 

J. Paul Walsh, Deputy Director of the 
Mavy's Project Vanguard, has been awarded 
an honorary Doctor of Hiraineering degree 
hy Stevens Institute of 'fcchnology ’’for 
his ieadir^ role in the development of mis- 
sile technology." 

Changes 

Thomas Courtnc;. Jr., chief project en- 
gineer. Temeo .Aircraft Corp., E>allas, Tex. 

Pratt & Whitnev .Aircraft, division of 
United .Aircraft Corp., Iras announced the 
following cliangcs: Bernard .A. Sclimickrath. 
engineering manager-engine division; AA'il- 
lard L. Gorton, assistant engineering irtan 
ager; Winfield D. Gove, assistant to the 
engineering manager: Richard T. Bascicr, 
chief cngineer-pruiiuction engines; Richard 
J. Coar. cliief engineer-adsaueed projects 
(ITorida facility); Walter Doll, assistant 
chief engincer-adsanced profccts (East Hart* 
ford facility); C. T. M^innie. sales, man- 
agcr<ngiucs; Bert McNamara, manager- 
service and spare parts sales. 

(Continued on page 100) 


INDUSTRY OBSERVER 

► Atlas intercontinental ballistic missile incorporates propellant utilization 
system w'hicli empties botlr tanks simultaneously so that when sustainer 
rocket hums oul there is no dead weight remaining. 

► North American Aviation Missile Development Division’s Dyna-Soat pto- 
jxisal envisioned nninanncd test vehicle and final manned version. Special 
group from company's X-I5 out-of-afmosphere rocket-aircraft project partici- 
|)3ted in formulation of proposal. 

► Miniature gas tiirbinc-alternator unit wcigliing about 50 lb, is being used 
in conjunction with Army Ordnance’s Martin SSM-A-12 Lacrosse sutface- 
to-surfacc missile. Produced bt Propulsion Research Corp- under Lear Inc. 
patent, turbine-alternator is carried on spotter’s back to forward position 
and powers equipment for communication link to missile firing site. Martin 
lias produced l.OOO Lacrosse missiles- 

► Award of nose cone contract for Ballistic Missile Division’s Miniiteman 
ICBM is scliedtiled to be made by end of this month. Proposals have been 
submitted hy Gcncial Motors Cor|i., General F.lectric Co., Douglas Aircraft 
Co., Avco Research Laboratory, and Ford Motor Co., whose subsidiary, 
Acromilronic Systems Inc., prepared Ford’s submission in the bidding. 

►Nose cone of intcniicdiatc-tiingc ballistic missile proved an even better 
radiator of infrared eneigv during re-entrv than had been anticip.itcd in 
recent tests on Army’s /iipiter. strengthening the case for using infrared 
trackers in ballistic missile defense. 

► Next major Airways Modernization Board industry design competition will 
be for development of taxi routing and coordination equipment (TRACE) 
intended to S)>ccd flow and improve control of aircraft movements at the 
terminal. AMB briefing tor bidders will be held July 8. 

► Republic -Avi.ition is proposing a modification kit to convert all of its l''-84E 
and F-S-ih’ models now in widespread NATO senice to guided missiles 
with a zero rail launcher, a guidance system and provisions for both nuclear 
and comentional warheads. 

►Solid projicllant prodiiccis ate showing great deal of interest in ultra fine 
grade of aluminum powder being offered bv National Research Corp. First 
evaluation bv major rocket companv reports favorablv on material’s potential 
as an energy boosting additive (AW June 23, p. 47). Compared to common 
powder sizes of 7 to 8 microns, dimensions of new globular material are 
guaranteed to be below 0.1 micron and are thought to be much smaller. 
Essentially straight aluminum, the new powder is not pyrophoric, has a 
density of 15 Ib./cit. ft., and sells for S55hb. in five-pound lots. 

► Ultrasonic melliod is being considered as cffectiie means to solve difficult 
problem of determining cracks, discontinuities and other defects in solid 
propellant rocket motors for ballistic missiles. 

►Development stndy has started on small solid-propcIlant auxiliary power 
unit with rating equivalent to 10-15 hp. for hydraulic and electrical services 
in missiles, at Propulsion Research Cori)., Cnrtiss-Wright subsidiary, Santa 
Monica, Calif., to produce siibstantiallv higher efficiencies titan available 
witli small Iiigli-specd turbines. 

► National Bureau of St.indards plans to extend its research in high energy 
fuels to include ion propulsion. S'BS now emphasizes free-radical studies. 

► North American Aviation is considering establishment of sjMce phvsics 
labotaloty in its missile development division, Downey, Calif., to strengthen 
its position in fast-growing field of space technology. 

► First Martin Titan ICBM to be delivered to Air Force’s missile test center 
.It Carre Canarcral will be Facilities missile for general Itaiidling practice at 
site. Unit will be inconipicte, probably will end up being cannibalized. 
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HOW THE KiliAiK] HELPED... 

MAKE THE TAPE THAT FORMS A PERFECT SKIN 


Wrup .1 fiillv cured lapc of ibis nev ?iliconc rubber 

bomo^iciirour mass! Press a iiioldcH or extruded 
piece of this niMier into position and it will stay 
firiiily in place. From rescarcb at FNaO-N CARBIDE, 
the Silicones Man britifts you the world’s first /u-siWe, 
.silicone rubber. 

This new jiroduet bas all ibe properties usually 
associaled wilb prciuiiim silicone rubber . . . oiit- 
slaiidinj! biftb leniperaturc ]H‘rformiinie, [tood elec- 
trical and oil resistance, cxecilent reversion resist- 
ance among ibeni. You can well imagine tbe many 
application s in cleetronics gear, bigli temperature 


Unlocking the secrets of silicones 


locations . . . bow assembly work will be speeded by 

pk of bow’’ tbe specialized knowledge of tbe Silicones 
Mall baa helped solve an ■’impossible" problem. 

Write for data on "Fusible Silicone Kubber" or 
anv of tbe iiianv other silicones products available 
Ibrous-li the Silkone.. Man. kddres, Oepl. (;.-\-9706. 
Silicones Division, Union Carbide Corporation, 30 
East 42nd Street. New York 17. N. Y. t/n OinnHn: 
Bakelite Company, Division of Union Carbide Can- 
ada Limited, 'I'oronto 7, Ontario) 



SILICONES 




Washington Roundup 


Bomb Powered Rocket* 

Propulsion thtougli the use of a series of controlled 
nuclear explosions as suggested in a study by General 
Atomic Division of General Dynamics Ccirp. has been 
accqjtcd and hiiuicd by the Advanced Rescarcb Projectv 
.Agency (see box, p. 30). A total of SI million bas been 
allocated fot a eontimiation of tbe study during Fiscal 
1059: further .support of the project will depend on the 
results of this initial phase. 

Vers large increases in perfonnaiice are thei.relicalb 
possible if the explosive force of nuclear fuel can be 
effectively utilized rather than slovviv using its beat energy 
a.s in present rocket propulsion schemes. Dt. Frederic 
de Hoffmann is directing the work vvhicli will be centered 
in San Diego. 

Commit-tee Rule Lessened 

[3ciwttincnt of Defense last week abolished 133 coor- 
dinating committees witliin tiic department. Officials said 
tlic reduction in committee strengtli is |xirt of a move 
to accelerate the decision making process within DOD. 
An additional 9-f committce.s have been continued to 
August 1. while fiirtiier study determines their cffec- 
tivcnc.ss. Another 72 committees ate definitely being con- 
timicd because, officials say. they are required by statute. 

Prior to last week. 299 separate coimniftccs composed 
of representatives of two or more military dep:irtmcnts 
plus civ ilian experts had a part in Department of Defense 
activity. The effectiveness of this arrangement was made 
clear in a Defense Department announcement which 
said. "Any functions, formerly pcrfotmcxl )>v the 153 
committees, that are essentia], will be reassigned to the 
proper office or activitv.” 

Space Delay 

Staff members of both the House and Senate Space 
Committees are hopeful that a mcctiirg of the Joint 
Conference Committee can be scheduled this week to 
put the final touches to legislation creating a National 
Space Agency. A meeting of conferees has been dclaved 
because of the absence of Sen. Lyndon Johnson (D.-Tcx), 
chairman of the Senate Space Committee. 

Congress: Reliability Study 

Iloitse .Appropriations Subcommittee on .Atined Serv- 
ices has begun an investigation of unreliabilitv of mili- 
tary equipment to determine how bad five situation is; 
vvliat Defense Department is doing to correct it. Investi- 
gation was spurted by recent a|)propriatinn heatings 
testimony, .it the request of Rep. George Mahon (D.- 
Tcx.). National Bureau of Standards and Arinc Research 
Cotp. are assisting in the investigation. 

ContTact Changes 

Legislation authorizing Defense Department to direct 
changes in research and production projects vvitboiit 
first going through the tinre-consuming process of com- 
pleting a new formal contract facts substantial opposi- 
tion in Congress. Defense Department wants the 
authority on a permanent basis. Up to now-. Congress 
Iras granted the autborilv on a ve-ar-to-vear Ixisis. The 
last autiiorization expired June 30. 


In testimony to House Judiciary Committee urging 
enactment of the legislation, the .Aircraft Indu.strics 
.Assn, explained; "To meet infrequent but important 
situations, vve consider it essential that the Department 
of Defense be in a position to take appropriate action 
when a contractor has been requested to proceed with 
an urgent program of production, repair, or research. 
Quite understandably contractors will act more readilv 
if they know that there is statutorv autlioritv for formal- 
izing the commitments made. 

■Likewise, in the complicated and sometimes hurry-up 
procurement which is necessary in these times, mutuiil 
mistakes are bound to occur, 'ihus. it seems to us to be 
ck-arly appropriate that the Department of Defense have 
the authority to correct expcditiouslv such ntutual mis- 
takes and any ambiguities which mav arise." 

Procurement' Scrutiny 

,A move is developing in Congress to ttx)uirc eon- 
gressional "authorization" of all military procurement 
programs. At present, only the appropriations to finance 
the programs are passed on bv tongress- Under the 
new |)roposal, they would first have to be "authorized.” 
This would bring four, instead of tlie present two. con- 
gressional committees into the picture; the House and 
Senate .Armed Services Cnnimittccs, as well as the two 
appropriations committees. 

The proposal was put forth by Sen. Francis Case 
(R.-S. D.). a member of the Senate .Armed Service', 
Committee and author of the Renegotiation .Act. 
Defense Secretary Neil McElroy promised a study of the 
proposal. .At present, all public vvorks programs and 
Navy’s shipbuilding program require congressional 
"authorization." 

Transporl-afion Tax 

Rtmovai of the 10% transportation tax on passengers 
appears somewhat doubtful during thi.s session of Con- 
gress. ilthough Sen. George Smathers (D.-Fla.) has 
promised to wage a vigorous fight for repeal when techni- 
a! amendments come up for consideration. 

Repeal of the 3% transportation Fax on freight, which 
both houses approved, had somewhat stronger kicking 
than removal of the passenger tax. Railroads, strong 
supporters for repeal of transportation t.ixes. Ix.ncfit more 
from removal of the freight tax than from elimination 
of the passenger Fax, which would benefit airlines to a 
greater extent. 

'Ihc Senate earlier approved amendments to flic 
excise Fax bill that would remove both the freight and 
])assenger tax, hut Seiiatc-IIousc conferee' recommended 
removai of only the 3% freight tax. 

Beverage Bill 

I’hcre is little likelihood tliat Congress will take 
action on the many proposals to prohibit the sale of 
alcoholic beverages on aircraft before the current session 
ends. The transportation subcommittee of tlie Senate 
Commerce Committee held heatings e-arlier lint recom- 
mended furtlicr heatings by the fuH coimnittec. Thus 
far, no action has been taken. 'Ihe House Commerce 
Committee has not yet held hearings, and chances ate 
that none will be scheduied because of the press of 
otlier problems. — AA ashington staff 
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Used-Plane Market Faces Critical Era 


Low prices and poor business may be tlie hallmark 
of market as airiines dump piston planes for jets. 


By L. L. Doty 

\Vasliin|ton— Airline and aircr.ift in- 
(lii'trics ate bcconiiii| alarmed met tlie 
prospects for the used-plane market, 
uiiicli is alti-.idr glntted In an over- 
sii|>ply of aircraft. 'I'he market now 
appears headed for a prolonged period 
of slack business marked In' slov\- turn- 
osers and falling prices. 

Both industries arc comineeti that 
the used-plane problem will reach an 
even more critical level during the next 
three t'cars when the airlines dum|) 
their surplus aircraft into the market to 
make wa\' for more tlian -tOO turbine- 
powered planes. Merc ate tlie major prob- 
lems facing l)Oth industries as a result of 
the soft second-hand airaaft market; 

• Uscd-])laue market for long-range, 
piston-engine aircraft such as the Dtmg- 
!;is DC-7 series and the Lockheed 10-19 
series is lirtuallv non-existent. Poten- 
tial customers with sufBcicnt cash or 
Mibstantial credit ate shopping in the 
iiirboprop or turbojet maikets and are 
sheming no interest in piston<ngine 

• Manufachiiets are balking at accept- 
ing trade-ins on the stile of new jet air- 
craft. They admit, hou'ever, that they 
inav be forced to resort to a tr,idc-in 


tain a profitable volume of sales. At 
least fwxi manufacturers have launched 
Li.scd-planc sales campaigns— Boeing and 
Comair— in hopes of liclpiiig potemtial 
clients raise cash tou-ard the purchase 

• Most airlines sa; that projected 
financing of turbine aircraft was 
planned without licaiy reliance upon 
Ijrocccds from the sale of piston-engine 
planes and, tlicrefotc. the jet priffiram 
will not he suhstantialK affected ny a 
collapse in tlie used-plane market, 'llie 
fact remains, howcscr. that the air- 
line mdustrs is still short of the cnpital 
it needs to support the jet progtaui 
as it is now planned- Procec-tls from 
the sale of aircraft olniously would 
help fill this financial gap. 
Obsolescence Problem 
for tlie first time in its histori, the 
airline industrv is faced svith tile prob- 
lem of equipment obsolescence. Un- 
less a market miracilVmsly opens for 
larger piston engine aircraft, the factor 
of obsolescence cmikl force airlines to 
store tlicit surplus aircraft in mothballs 
in preference to fioodiiig their routes 
with an c-xccss of available scat miles. 
Braiiiff alrcadv has grounded two 


l.ockliccd I.-049S, Capital sis of the 
same model, rather than attempt to 
keep planes in service at a loss. Some 
airlines feel that this is just the begin- 
iiig of a rctiremeut pattern mani- 
carriers will be forced to live with. 

Ironically, the oldest transport plane 
ill the market, the DC-3, is the one 
plane still attracting customers. Accord- 
ing to one survey, the DC-3 in recciil 
years sold for a typical price of S43,00(l 
but climbed steadili to teach a Ispical 
price of S!15,000 in 1956. 

It is still a marketable airplane at 
a telafiiely high asking price because 
of a continuing demand for it.s use 
as an executise-tvpc aircraft and a.s 
a rcscrs'c stand-by in chatter sersice. 
An estimated aioragc of 40 medium 
tr.in.spnrts have been coincrtcd each 
year into executive planes since 1950. 

Local service airlines will rely upon 
the DC-3 as a backbone of the industrs 
for at least another three s'cats. Ncvct- 
tlieless, and despite its extensive use. 
the DC-3 is expected to drop in price 
to S79.000 bv 1959. 

Tile DC-4' typical price hit a high 
of S390.000 in 1952. plummeted to 
S304.000 ill 1934 and then climbed 
hack to as high as S451.000 in 1956. 
'I’he going price for the airplane, accord- 
ing to brokcr.s. has gradually declined 

DC-7 Market 

Resale price of tlic DC-7 lia. not set 
liecn put to test to determine wheti. 
the typical price will ultimately level 
off. However, Anierican Airlines in a 
recent stateineut to the Cis il Aetonau- 
lics Board predicted that the going 
price for the DC-7 mav esentiuills di|) 
as low as S200.000. 

,\t prc.sent. a total of 215 DC-7s ate 
ill operation or on order bs U.S. f.ir- 
riers with 69 of the same type m senice 
bv foreign flag carriers. Mic impact 
that the DC-7 will base upon the used- 
|)liiiie market is evidena' by plans of 
United Ait Lines to ritire 56 of its 
fleet of DC-7s in 1961 and American’s 
program of dcprctiatiiig its entire fleet 
of 60 DC-7s bv 1961. 

Americin has admitted that, when 
llic DC-7s were originally ordered, it 
was not expected that the turbojets 
would be available as early as 195S. 
I’lic airline also said it has received no 
r.ffcrs to buy the DC-7s it altuidy has 
for sale. 

Capital -Airlines has had DC-7s of- 
fered it at prices ‘'below SI million” 
hut the offers are made "as is" without 
am moclific.ifions or conversions to 
Capibil’s requirements. Convaii is 
"assisting a client” in disposing of 
DC-7s on a sale, lease or Icasc-piirchaw 


High-Altitude Sounding Rocket 

Washington— f'ivc-stugi.* Iiigh-ullitwdc soiiiidiug lockcl is bemg pushed to ojicra- 
tional readiness to nionilor effects of ont-of-atmosphere nweicat blasts in connection 
with Operation Hardtack, already begun at Kniwetok. in the Pacific. 

Known as Project lasnn, the meket will cany an iiistiunicnt irayload to record 
radiation patterns and other effects, probobh related to intercontinental ballistic 
niis-sile interception techniques- Jason is under the cognizance of the .\ir Force 
Special Weapons Center. Kirkland .\FB, N. M. 

First of (he monitor roelcets (AW' liiiic 2, p. 15), having an altihidc capability 
of 400 to 500 miles, is scheduled to be fired williin a week from one of a group of 
tlircc sites from which a total of at least 20 Jason rockefs will be lauiidied to sample 
Operation Hardtack blasts. 

nie Jason five-stage rocket consists of these solid-propellant, off-the-shelf, relatively 
inexpensive and proven elements: 

• First stagc-Hoiiest Jolin, obtained from .Army Ordnance. 

• Second and third stages— Nike boosters, obtained from .\niiy Otditancc. 

• Fourth stage- 1 hioJiol Recruit. 

• F'ifth stage— Thiokol T55. 

Aetobb Development Cor))., of 1‘asadetia, Calif., is lire designer and assembler 
of the Jason rocket package, .\eiolab was selected after a fast survey of the field, 
which included some of tJic major missile developers and hnilders. First Jason was 
specified foe delivers within seven wsxib after .\ctolab received the go-ahead signal- 
Acrolab also is supplying the l;uincher--a simple, vertical "jack knife" ty|)C wliich 
suspends the rocket horn top of a sbnt beam. 

■Assembly and bunching crews for Jason arc being supplied and trained by .kcrolab. 
Imckbeed Missih Systems Division. Sunnyvale. Calif,, is designer of tbe iiisttunieiit 
Itackage, which weighs approvimateb 75 Ib- 
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Iwsis- 1 lie m.imifacturei i> asking ,i 
If.isc r.ile of S21.000 per month |)ct nit- 
))hme on ;i three-year lease or 623.(100 
per mouth on a four-year Ic-ase. 

One possible break in the >nft OC-7 
market may result from plans to re- 
jimver the DC-7 with Napiei Eland 
turbojHOp engines. The ptO)eefccl con- 
version is attracting serious attention 
within the airline industry and may 
i.]3en a new market for the long-r.iugi 

Medium Plane Market 

Airlines feel that such niedium-iaiige 
aircraft as the Convair 240 series, the 
Martin 404. the DC-6B or the Vis- 
count will not pose the same problems 
that long-range aircraft present. 

'Ihev emphasize that the high cost 
of operation and iiiaintcnance coupled 
with an inflexibility of opcriition leave 
the latter group with ii very limited 
market- -As to cost of operation, total 
direct operating cxiKiise of the Cnn- 
vair 240 averages about 85 cents pti 
plane mile compared to SI. 60 for tlic 
DC-7B. 

In addition to lower operating costs, 
the smaller aircraft arc easier to o))- 
crate and more versatile in pciforming 
a wide varivtv of airline and chartei 
services. Range of prict for nsed- 
plancs in the medium-type, pressurized 
transport category remains fairly narrow 
vt-ar bv year. 

The Comair 240, for example, drew 
a typical price of 5473,000 in 1952. 
climbed to S550.000 in 1954, and then 
leveled off in an area of approxiniatelv 
k49n.onn. 

Dick of pressurization rules out the 
DC-4 as a po.vvible product in llic inde- 
pendent or non-sclieduled market. 
Since niilihirv services have ruled that 
charters will be granted only to those 
carriers furnishing pressurized eqiii])- 
inent. independent airlines arc hoping 
to re-equip wilh more modem aircraft. 

According to the indejsendent -Air- 
lines .Assn., member canicis arc not 
interested in the DC-7 because of its 
high operating and inainteiiance easts. 
W hether thev will become potential 
eustoincis for the DC-6B dc)>ends upon 
how much traffic they can exjject to be 
diverted to them from the Militiirv 
-Air Transport Service schedules. Tliis 
group's dilemma is that it cannot attract 
the traffic without airaaft and it cannot 
buy aircraft until it has the necessarv 
tniffic. 

Global Market 

.According to one private study of 
tlic used-plane market, the foreign mar- 
ket for long-range aircraft is also ex- 
tremely limited. Again, foreign flag 
carriers with adequate cash and credit 
are making strong bids to enter jet 
transport competition and cannot be 
expected to buy piston-engine trans- 


port throwoffs from the very carriers 
with which they must compete. 

Some experts in the used-plane field 
believe that diiriiig the next four years 
the niarkel for medium-range aircraft 
in South .America will continue strong. 
They warn, linwcvet, that price sacrifi- 
ces must be expected and that requests 
for east credit terms will accompany 
most bargaining. 

N'ext largest |)oteiitial market for 
medium-range cquipnient is in the bar 
East, although its demands for aircraft 
will be about nne-fifth of that in tlie 
South .Anicricaii market during the next 
four years. Centra! .Anietifa is con- 
sidered to offer the third largest market. 
Western Europe indicates no potential. 
-Afric.i -I verv limited market. 


During the 1953-1956 period, 292 
used-transports were exported from the 
U. S. AA'hether the rate can be in- 
creased as a means of disposing of 
surplus planes in the U. S. markets 
depends to no smalJ degree upon a 
decision by the k^xport-Iinport Bank 
with respect to se-coiid-hand airaaft. 

.Althoiigli the bank has taken no 
official stand on the issue, one spokes- 
man suggested privatciv that tJie bank 
might feasiblv Hiiderwritc any borrow- 
ing on aircraft that have been taken in 
on trade-in l>y manufacturers if resold 
witli a new plane warrants after recon- 
ditioning. Cliances ate strong tliat tlic 
aircraft niannfacturing industry may 
bring tlie problem directly to the 
E\port-lm))ort Bank in hopes of gain- 


French Build Flying Atar Coleopter 

Latest configuration of the French Sneerna Flving .Alar ATOL (.AAA* Nov. 11. p. 37) is based 
nn von Zborovvvki Colcoptcr concepts. .A Snccinn -Alar Is tiiibojct is installed in a bodv built 
bv Nord .Aviation. Tire vehicle is scheduled to make its first flight in September. Onlv one 
|iiotutv|)c of the Coleupter exists. 
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ing this badly needed credit source. 

Generally, most U. S. carriers hope 
to raise funds for the purchase of 
turhinc equipment internally thrniigh 
retained earnings, depreciation and 
amortization and equipment sales. 
Externally, carriers have programmed 
their financing through bank.s and in- 
surance companies and through equity 
financing. 

One private study, conducted to 
determine the financial needs of the 
airlines, shows that proceeds from the 
sale of piston-engine equipment may 
prove to be a major factor in the sup- 
port of jet equipment purcliases- 

I 'or example, the study indieates that 
Uraniff .\irwas-s would re-quire no addi- 
tional financing other than that already 
arranged if proceeds from the Siilc of 
its equipment total S5.3 million in 
I960. 

Eastern Air Lines, acctjrding to the 
study, will require a total of S57 mil- 
lion from the sale of equipment tn 
underwrite its jet program. 

In the Civil Aeronautics Board 
capital gains proceedings. Pan .\meric-.in 
World Airways estimated that equip- 
ment pitrchascd during the 1957-1960 


Los Angeles— I hompson Products 
and its affiliate, The Raino-Wooldridgc 
Corp., will merge to become lliompsoii 
Raiiio-Wooldridgc Corp. if stockhold- 
ers approve the plan. J. D. W'right, 
pajiclciit of Thompson Products, will 
liteomc chairman of the brurd and chief 
cxcciitive officer of the new corpora- 

17r. Dean W'ooldridsc and Dr, Simon 
Ramo. president ana executive sice 
president respectively of Ramo-\\'oold- 
ridge, will hold the same posts in the 
new firm. Present Thonipstm cliairiiian. 
I'rcd C. Crawford, will head the execu- 
tive committee. 

'Mic merger move follows on the heels 
of a rccenf announcement that Raimo- 
Wooldridge’s Space Technology Litbo- 
ratoric.s had been established as a .sepa- 
latories had been established as a siib- 
sidiatv corporation whollv owned by 
with Dr. Ramo as president. 
Space Technology Laboratories holds 
the technical management contract for 
Air Eorce's three existing ballistic mis- 
sile programs and has accepted similar 
responsibility, at US-M"s request, for 
the upcoming ^^mutcma^ interconti- 
nental ballistic missile (see box). Labo- 
ratories hold similar responsibilities for 
USAE's lunar probe program. 

.■\nnmmccd purpose of the metger is 
"to integrate cnpiifiilitics of two organi- 
zations with the objective of expanding 


[x-riod would tot.il S266,64i,0(J0. The 
wrrict also estimated in another C.^B 
exhibit that proceeds from equipment 
retirements would amount to .S60.5 
million after applicable taxes. 

.\ccortliiig to the studv. Pan Ameri- 
can will need 5115,28-1 in additional 
financing if its jet program is to be 
implemented. Eailure to realize the 
560 million or anv part thereof from 
tlie sale of piston-engine aircraft would 
affect the carrier's over-all program. 

•Airline officials, however, are agreed 
that it is impractical and unrcmistic 
to incKulc expected proceeds from the 
sale of equipment in projected financial 
planning for jets because of the grow- 
ing softness of the used-plane market. 

One airline spokesman said the 
desire to own piston-aigiiie equipment, 
once jets arc introduced, will decline 
rapidly. He predicted that the market 
value of flic average ''modern" piston 
citginc aircraft will drop about 12 [jcr 
year through 1961. Most estimates 
indicate tiuit resale v'jIuc of such air- 
craft will fall tn approximately 50% 
Ilf today's level and that an increase 
in surplus inventories will prevent any 
rvMirgenec in price- 


markets and Isctter sen ing customers 
in the automotive, missile, aircraft, elec- 
tronics. nuclear and general industrial 
fields." Combined company would have 
1958 sales estimated at S300 million 
and would employ more than 20.000, 
Original financial hacking for Ranio- 
M'onldTidec was provided hv Thompson 
I’rorlucts four years ago when the two 


Miimtemaii Consultant 

lais .\iigvlc-s-Riuiio-«'iioldn-dgc will 
serve as teclmlcal cmmilhint tn the .Mr 

continental ballistic inissile program. The 
compaiiv’s role will be similar to the one 
it played in US.5F's three existing balliv- 

iivcr the liquid fuel missiles now fxiiig 
developed were outlined lust week in 
Detroit bv .\laj. Gen. John W- Scssnms. 
Vice Coi'nmandn of the .\ic Research 
and Devciupiiieiit Connnaiid. Gen. Ses- 
snms said the best indieaHon of the ad- 

Air Force anHeipates that MInnteman 
will be cheaper than a liquid fuel ICBM 
by a factor of 10. This would indicate 

uteman pcograiirwill cort less tlinn 5100 
million. 


scieiitist.s left top spots at tlughes Air- 
craft Co. after sharp disagreement with 
llownrcl Hughes. 

tn return, Thompson Products re- 
ceiicd 49T# of the common stock in 
Ramo-3\''ooldridgc. the balance went to 
the two founders, their top-level asso- 
ciates and to key cmploves as supple- 
mental evimpcn.sation. 

When Ramo- Wooldridge received 
.Air Force ballistic missile management 
contract, requiting a major expansion in 
facilities .rnd personnel, it turned to 
Thoinjjsim Products for additional 
Imitls. These were loaned to Ramo. 
W(ioldrid|e in return for an option 
which, it exercised, would enable 
I'hompson Products to buv up to 84% 
iiiterest in the- 1962-64 period. 

Within the ixist year, Ihompsoii has 
increased its Ramo-Wooldridge hold- 
ings by amitlicr means— through pur- 
chase of stock from Ranus-Wooldridge 
employes who decided to sell off some 
or all of their holdings. .At |5resent, 
'nioinp.son holds 574 % of the affiliate’s 
stock, giving it controlling interest. 

Pacine Semicontliictots Inc., a whollv 
owned .subsidiary of Ramo-\\'oo!dridge, 
and the new Sp.ice Technology Labora- 
tories. Inc, would become subsidiaries 
of new combined company. Astronau- 
tics Labor, itory of S|)ace Technologv 
Laboratories liivision also has been re- 
named .Astros ehiclcs Laboratory. 

Comp, my official sees no immediate 
.iction to integrate 'Ihoinpson Prod- 
ucts' own electronics division, located 
in Cleveland, with Ramo- Wooldridge's 
AA'cst-Coast operation. 

Cmisummafinn of tlie agreement is 
suljjcct to certain conditions, including 
.ipproval by stoekholdets. 

Payincnf for the ininoritv interest in 
Ramo- Wooldridge will be bv 260.575 
shares of comniaii .stock in the reor- 
ganized coinpanv, assets of which will 
he ill the range of 5200 million. .Anlic- 
ip.ited 1958 sales for combined coni- 
panv arc estimated to exceed 5500 mil- 
lion'. I'or Ramo-Wooldridge, 1958 
sales arc projected at 555 million, of 
which about one half will be from the 
Sysice Technology Laboratoiics. 

Of the 1958 Ramo-AA'ooldridK sales, 
.ippriixiinatcly SIO million wiil come 
from production work, the remainder 
fiom research and elcvciopment efforts 
i'liere are a mimher of military con- 
tracts which company holds outside 
S|jacc Technologs Lahoratorics- 

Ramn-Wnolelridgc, which has jost 
moved into a new research, develop- 
ment and nianufactming building com- 
plex near Los .Angeles International .Air- 
port. a facilitv separate from the build- 
airport, a faciiitv separate from the build- 
ings of STL and the ballistic missile ef- 
fort, also has a manufacturing plant 
near Denver. I’irm also is seeking addi- 
tional land in the airport area for 
fiTturc mainifacturing facilities. 


Program for Merger Drafted 
By Thompson, Ramo-Wooldridge 
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More Fiscal 1959 Funds Asked 
For B-52, KC-135, Hound Dog 


Bv Ford Eastman 

Washington— Increased appropria- 
tions for Boeing B-52s, KC-135 jet 
tankers, North American fiound Dog 
air-to-ground missiles to be used on the 
B-52G arid for research and develop- 
ment during Fiscal 1959 were urged last 
week by Sen. Henry Jackson (D.- 
Wash.). a member of the Senate -Anned 
Services Committee. 

Jackson, appearing before the Scn.ite 
Subcommittee on Defense Department 
.Aijptopriations, said he felt the 1959 
defense progtam was deficient in those 
four categories in addition to the pro- 
grams .strengthened hy House action 
e.irticn'. He said the six programs that 
will l>e stronger because of Hoiisc-in- 

• Cut in Army strength was rejected to 
hold the service at 15 divisions. 

• Funds were added to maintain a 
higher average strength in the Army 
National Guard and Army Reserve. 

• Provision was made to accelerate the 
modernization of the armed forces- 

■ Funds were provided to inciease the 
number of Polaris fleet ballistic missile 
submarines from two to six, for a total 
of nine, and to accelerate the Polaris 
missile-firing svstem. 

• Funds were added to accelerate de- 
velopment of Air Force's Minuteman 
solid-propellant missile svstem. 

Jackson recommended th.it the sub- 
committee add at least one wing of 
B-52Gs to the Air Force 1959 fi.seal 
budget to give the U- S. 84 B-52Gs 
by 1961 instead of the 39 now pro- 
grammed in the present budget- 'I'hc 
senator said the Soviet Union is rapidlv 


diminishing the U. S. lead in manned 
airpovver and, at the current rate, will 
outdistance us in the near future, 

Jackson said the Ait Force originally 
requested S205-6 million in Fiscal 1959 
for the Hound Dog to fully equip the 
B-52Gs with the new missile. 'ITiis, he 
said, should be prov ided. House action 
was required, he pointed out, to provide 
even as much as 5139 million. The 
House increased the Hound Dog fund 
request by $48 million. 

The Senate committee also was urged 
by Jackson to provide funds for the 
addition of at least 60 KC-135 jet 
tankers in the budget. This, he said, 
would give the Ait Force 86 additional 
KC-!35s by Novemhet, 1960, rather 
than the 26 now programmed for the 
1959 budget. By providing funds now 
instead of later. Jackson estiniated that 
the total savings would amount to 
57.224 million for the 86 KC-135S; for 
the 84 B-52Gs. he said, the savings 
would be about $13,776 million. 

Jackson pointed out that the present 
|)iogtain calls, for a proportion of two 
tankers to every three B-52s. which will 
not be achieved until 1961. He added 
that the only operational jet tanker in 
prospect to refuel Comair’s B-58 super- 
sonic bomber is the KC-135 and tW, 
.since the new bomber requires tanker 
support on a one-to-one ratio, eitlier 
more tankers will have to be built or a 
portion of tankers must be diverted from 
the B-52 force. 

Jackson urged the committee to care- 
fully consider increases both in the 
service research and development budg- 
ets and in the Defense Department 
emergeuev fund. He said not enough 


funds are being provided to assure the 
vigorous effort required for critical new 
weapons projects. He said; 

"This country is engaged in a series 
of races of discovery with the Soviet 
Union. Some of these races involve 
highly critical projects— so that failure 
to be first in their completion causes 
a serious deterioration in our militaiy 
and political position. AA'e therefore 
must make sure tliat critical programs 
do not suffer from lack of funds. 

“This means that adequate support 
must be given to important research .and 
development projects now under way in 
the three services. This also means that 
the Defense Department needs substan- 
tial reserve funds to take advantage of 
sudden breakthroughs." 

Jackson told the committee that in 
the next few months important break- 
throughs may come in such fields as 
solid propellants, anti-submarine w-at- 
fare, sateMites, computer techniques, 
material and Component developments, 
as well as in basic research. 

He said the $2.7 billion provided bv 
the House for research and development 
and the $1 50 million for the emergenev 
fund, together with authoritv to trans- 
fer $100 million, was inadequate and 
tliat serious consideration should be 
given to providing more funds. 

Northern Radar Cost 
Set at $800 Million 

Buffalo-Building and installation of 
ballistic missile early warning svstem 
(BMEWS) radars at two sites in far 
north is expected to cost S800 milliou. 
a third more than the cost of construct- 
ing the DEW Line in the .Arctic, with 
its 58 radar stations. 

First figures on the total cost of 
BNfEWS, and the craet number of 
radar stations in the DEW Line, were 
revealed by Deputy Sccretatv of De- 
fense Donald A. Quarles, speaking here 
at the summer meeting of the zAineri- 
can Institute of Electrical Engineers. 

Quarles cited several examples of the 
growing cost and complcxitv of defense 
electronics: 

• Defense electronics development and 
production is expected to total 54 bil- 
lion in 1958, compared to around 5750 
million in 1951. 

• F-106 fire control navigation svstem, 
being developed bv Hughes .Aircraft, has 
cost over $120 million. "Ten vears ago 
a development cost of $10 million for 
an interceptor fire control system would 
have been considered excessive," 
Quarles said. 

• B-58 bombing-navigation system de- 
velopment. and dcliverv of first test 
items, is costing over SI 10 million and 
requiring more than 1,000 man-vears of 
engineering effort. Quarles said. Svstem 
is being developed bv Sperrv Gv roscopc. 


Germans Study Mirage III in Paris 

Poris-7'op level German ddegatiuii led bv Dcfciiw Mim’ster Franz Josef Strauss 
is ill Paris this neck for a lost look at the Dassault Mirage HI interccptrir before 
making a final choice of a Luftwaffe fighter. 

Despite persistent reports in European aviation circles that the Gennons intend 
to select the Lockheed F-104 Starfighter, Dassault still hopes to get some German 
orders for its Mirage III, 'I’hc Strauss mission, while intending to discuss Franco* * 
German defense matters in general w-hile in Paris, is nevertheless expected to devote 
a good portion of its time to studying the Mirage-question. 

Tlie Germans arc reportedly fairly enthusiastic about the French interceptor but 
feci its amiament is not as sophisticated as the Starfightcr's, 

.A D.issaiilt spokesman, despite well-intomicd reports to the contrary, stoutly 
denied that a German test pilot recently seriously damaged a Mirage III during land- 
ing. What happened, according to Dassault, is that a tire on the Mirage III proto- 
type blew when the German pilot made a hard landing and that some damage to the 
landing gear rcsnlted. Noncompany soiiices in Paris and abroad said the ftuelagc 
was considerably damaged and that as a result, aircraft was a near washout. 

In any case, in addition to the Mirage III prototype. Dassault is now Hying a 
Mirage IIIA preptodiietion model and expects to fly a second pre-series model in 
September. 
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Boeing B-52G Missile Bomber Nears Rollout 

AVorkmcii lesdy Boeing B-52G iiiissile-platfotm bomber for lollouf ar Wichita, Kani.. plant on Ja!y 23. Aircraft is structurally complete 
except for tail fin. Soplusticated version of B-52 Stratofortress will carry Hound Dog guided nir-to-surface missiles wfiicb can be launched 
several Imiidred miles from targets. Wing has been redesigned for integral tue! tank use, reducing operating weight and increasing 
rartge, Kxtcrual changes include 8-ft. reductiorr irr verticil tail height, elimination of aft gunner's compartment, larger nose tadomc and 
new- tracelle contours on t’raK & Whitrrey |S7-P-f3W engines (\W May 19, p. 77), 


Key ARPA Advisory Posts Filled 


Wasliinglon-Flescn lop posts in a 
25-man scientific adsisory group which 
will advise Advanced Re^tch Projects 
•Agenev Director Roy W. johnson by 
conducting studies, reviews and evalua- 
tions, were tiisclosed last week. 

'Ihe 25 scientists, whose firnction is 
limited to an advisory capacity, ate 
members of newlv formed Advanced 
Research Projects Division of the In- 
stitute of Defense Analysis (IDA). New 
division is headed bv Dr. Herbert York 
who also is personal scientific adviser 
III Johnson as ARPA's chief scientist. 

(Institute is a non-ptofit oiganiration 
jointly operated by five universities 
which was otiginally set up to serve as 
scientific consultant to Joint Chiefs of 
Staff and Defense Department in evalu- 
ation of new weapons and techniques. 
Institute's Weapon System Kvaluation 
Croup consists of 85 civilian scientists 
and militarv officers.) 

New .\dvanced Research Projects 
Division consists of three groups: 

• Space Science and Teclitvology, 
David Young. Coordinator. 

• Ballistic Missile Defense, William 
Hutchins, Coordinator. 

• Advanced Solid Propellant Chemis- 
Itv. Dr. John I'. Kincaid, Coordiiiator. 

The Space Science and Technologv 
group consists of eight panels, witfi 
thiiirmen as shown below: 

• Man-in-Spacc: Dr. S. B. Batdorf. 

• Militarv Satellites: Charles R. Irvine. 

• Large Engines: Dr. .Arthur J. Stosick. 

• Conimunicalions Relay: George 

Brady. 

• Meteorology Investigation; Roger S. 
Warner, 

• Scientific Satellites; R. B. Canright. 

• Exploratory Research; R. A'mmgquist. 


• Satellite Tracking: Richard S. Cesato. 

Scientists for new .ARP.A advisory 
group have been hired bv Institute and 
•are on its pavroll. .Approximately half 
of the scientists ca;nc from government 
laboratories, the remuinder From indns- 
tn'. Scientists who came from industry 
will not participate in evaluation of any 
proposals submitted by their former 
employers. Institute spokesman says. 

Rcsults of Institute scientists' evalu- 
ations will be forwarded to Johnson 
vvlio can accept or reject them, based 
[•n considerations other than technical 
ones. .ARP.A can either assign respon- 
sibility for new programs to one or mote 
military departments or contract di- 
iLCtly with industry or universities, de- 
pending upon the situation involved. 


Other recent staff appointments an- 
nounced by John.son include: 

• Office of Program Conliol & .Ad- 
ministration, headed by Lawrence P. 
Gise, will handle planning, financial, 
contractual matters. 

• Office of Foreign Developments, 
unde: AVilliam H. Godel, will explore 
foreign research efforts which can assist 
on .ARP.A programs. 

• Special Assistant to .ARP.A Director; 
Lambert L. Lind. 

• Special .Assistant to ARPA Chief 
Scientist: James O. Spriggs. 

Depute dircctot Rear Adni. John E. 
Clark, USN. is assisted bv a military 
advisory group consisting of Col. R. C. 
'Ihoinas, USA; Capt. R. C. Iruax, 
USN; Cdr. L. A. Kurtz. USN; and Col. 
D. L. Lav, USAh'. 

Johnson says ARPA’s presently 
planned staff is "essentially complete." 


ARPA Sponsors Nuclear Study 

•Aiiv-Jiiccd Research Projects .Agency is sponsoring feasibility study on possihilily 
of usin" controlled Bncleat explosions for rocket propulsion and will launch ninnhcr 
of important new programs as soon as Fiscal 1959 funds become available. ARPA 
expects to receive 5520 million, more than 10 times the amount contracted since 
agenev was formed In Februarv. Simunary of contracts released by ARPA includes; 

• .Air' Research & Dev clopiuciit C.ommand is administering number of study con- 

• Army BallisHc Missile Agenev has been authorized to launch two lunar probes, a 
cosmic' cay experiment, and inflatable satellite and two eorpusculat radiation experi- 

• Air Force Ballistic Missile Division has been rcqncstcd to launch tliwc lunar probes. 

• Naval Oidnancc Test Station is dcvclnping a mechanical ground scanning device 

• Office of Naval Research has awarded nnmbcr of small study contracts of 

• Nav-al Research Laboratuiy and .Army Ballistic Research Laboratories liave been 
asked to develop and instalj combination Dnppicr radar, Minitrack radio network 
to detect and track non-radiation satellites. 

Number of classified projects utflizing talents of all three inilitaiy services also 
have been authorized, .ARPA says. 
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U. S. Airpower Stars at Liege Jet Show 


By Robert E. Farrell 

Liege, Belgium— 'nuec cluy interna- 
tional jet air show here was dominated 
by the largest publie display of U.S. 
airpower ever seen m western Europe. 

Liege show, sponsored by the Belgian 
governincut, began on n modest scale 
and gradually mushroomed into what 
manv' observers ranked as the most im- 
ptessivc militarv airpower display yet 
held in western Europe. Show was at- 
tended by top NATO and U. S- militarv 
officials including Gen. Curtis E. Lc- 
May, USAP vice chief of staff. 

Onlv NATO country conspicuously 
absent vvas the Netherlands. Dutcfi 
were involved with preparations for an 
international air show to be held this 
week at Soesterberg, near Amsterdam. 

Despite 12-nation participation at 
Liege, interest centered on U.S. air- 
craft. several of which were on public 
display for the first time in Europe. 
These included Navy equipment Bown 
to Liege from Sixth Fleet carriers Essex 
and Saratoga, marking the first time the 
Navy has participated in any European 
air show. U. S. aircraft making their 
public European debut at Li^e were: 
KC-135; fitted out as a SAC com- 
mand ship, the aircraft flew Gen. Le- 
Mav’s partv from Andrews AFB to Liege 
in 6 hr. 44 min. KC-135 was part of a 
static display. Lockheed F-104B; two 
of these aircraft were airlifted from the 
U.S. in a C-124 directly to Liege. 
Sfarfightcr participated both in static 
and fiyiiig display. 

McDonnell F-fOl; highlight of the 
Liege show was an Atlantic crossing 
made by four Voodoos directly to Bicr- 
set Ait Station from Aadievvs AFB. 
Aircraft covered 3,455 naut. mi. in 6 
hr. 11 min. Not pushing for a record 
flight, the Voodoos made the cross- 
ing fiving a loose formation between 
31.006-35,000 ft. In the middle third 
of the trip, the Voodoos flow along 
with four KC-135s and took on fuel 
three times. Only mi.shap was loss of a 
boom by one tanker which cut out of 
operation and landed in England. Led 
by Maj. John R. Burns, the A'oodoos 
were from the 522nd Fighter Bomber 
Squadron, unit of the 27th Fighter 
Bomber Wing. Bergstrom .AFB, .Austin, 
Tex. 

Navy airaaft making their European 
debut were; Chance Vought F8U-1 
Crusader; McDonnell F5H Demon; 
Douglas A4D-2 Skyhawk; Douglas A3D 
Skywarrior; and North American FJ-3 
Furv. AH these aircraft were on static 
displav- and were presented during the 
fiving portion of show. 

Indicative of the wav the Liege show 
came about, Navy officials say they 
weren't invited at the outset but made 


intiuirics after hearing reports that a 
Belgian show was in the works. Navy 
aircraft, unlike USAF equipment on 
displav at Liege, probably won't show- 
up at the Dutch air show, 

hiv ing portion of the Liege show was 
held down by bad weather. Acrobatic 
teams from Italy, Portugal, Great Brit- 
ain. Bcigium. Turkey. Greece and the 
United States took to the air but much 
of their aowd-pleasiiig maneuvers had 
to be abandoned because of low ceil- 
ing and bad visibility. 

Ihilian 6th Air Brigade “Red Devils” 
team, which is earning a European repu- 
tation as "crazy daredev ils,” managed to 
maintain its standing by demonstrating 
new fiiule low pass maneuver. Using 
six aircraft, the Italians executed a low 
crisscross over center field with one pair 
coming north and a second pair coming 
south, one boring in from the west and 
number six from the east. Italian team 
is now fiving F-84h's in place of the 
former Canadair Sabres flown last veat 
by the 4th Ait Brigade. 

Main point of the flying display was 
a combined takeoff of Voodoo and Star- 
lighter followed by a high speed pass 
made by tbe two aircraft over the crowd. 
Attempt at a joint landing was botched 
when l''-104 brake chute Tailed to open 
and the Starfighter had to climb out. 

Navy flying display was confined to a 


single formation flyby of Skyavarrior, 
Demon, Skyhawk and Fury followed on 
by single high speed pass of Ctusader. 

Industrial exliibits at the Lit^ show 
were few and fairly makeshift arrange- 
ments. No American exhibits were 
.scheduled tliougb General Electric Cn. 
gas turbine representatives managed late 
on the last dav to get permission to dis- 
play their J76 which was one of two 
reserve engines carried along by the Star- 
fighters. Lockheed Aircraft officials 
helped USAF arrange F-104B demon- 
stration rides for Belgium and NATO 
officials. 

Missile layout at show was meager. 
Nord companv from France dropped 
one of its 510^ air-to-air missiles at the 
entrance to the French Sneema tent, 
but no Nord company official seemed to 
be present to discuss the missile. De 
Havilland showed a mockup of its Fire- 
streak air unit and Bristol, will) the 
best layout at the show, showed for 
the first time in Europe, its Bloodhound 
ramjet anti-aircraft missile. 

Single U. S. missile was a Douglas 
Nike Aj.ix placed on demnnstration by 
a unit of the U.S. Seventh Armv from 
Germanv. 

Sign in front of the missile informed 
Belgians that tlieir government was tak- 
ing delivery of Ajax and Nike Hercules 
next September. 
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FLANKED by 12 North Amsiican F-lOO jet fighters, four Douglas B-66 twiii-hirbiiic- bombers form center of this Liege fiyby. 






First SAGE Direction Center Operating 


out tliat tlic main Soviet tlircat, at Icail 
for tlic next hvo yciirs. will be from 
niannecl boinbcrs. 

Acklitionallv, SACK installations arc 
Siiiil to be capable of modification and 
improvement as new types of equip- 
ment are developed. I'’ot example, de- 
fense against intercontinental ballistic 
niis.siles would require additional racLirs 
with mucli greater range, resolution and 
tracking speeds to supph input data to 
the system, an expanded and refined 
SAGl’i computer, or a sepiiratc anti- 
missile computer and new anti-missile 
weapons to carry out the interception 
orders generated by the computer. 

Bv the end of 1961, the ,^ir Force 
Ilians to lu\c 29 SAGIt sectors in op- 
eration covering the entire U. S- Addi- 
tionally, Canada may install two similar 
sectors as part of the joint U.S. -Cana- 
dian air defense effort. 

In the event of an air attack, defense 
aimponcnts of all three serviees within 
an air defense sector come under the 
operational control of a Continental 
Air Defense (CON.^D) commander, in- 
cUiding .Air F'orce interceptor and 
Bnmarc squadrons. Army missile bat- 
teries. and assigned Navy and rcsene 

Sector Coordinotion 

SAGE svstcin will include facilities 
for cross-telling information about the 
air battle to adjoining sectors and to a 
Combat Center, which coordinates ac- 
tions within a group of air defense 
sectors. New York ,\ir Defense Sector, 
for c-xainplc. will be tied into a Combat 
Center located in Svracuse. N- Y.. due 
to become operational in September. 
From this Combat Center, the defense 
of the northeastern U-S. will be co- 
ordinated. 

S.\CE svstem basicallv is a network 
of iiitcrconnceted direction centers 
equipped with large digital computers 
that receive input information relating 
to the detection and identification of 
cnemv aircraft and provides output 
information in the form of battle orders 
to defense weapons. 

llic duplexed AN 'FSQ-7 digital 

computer installed in c-jch direction 
center is said bv International Business 
Nfachines Corp.. the manufacturer, to 
be the largest and fastest computer in 
the world, capable of performing 
65.000 computations per second. It is 
duplexed so that one unit can be out of 
service for maintenance or repair while 
the other unit is in operation. 

Target data inputs to the computer 
originate at radar sites within the sector 
or arc cross-told from adjoining sectors. 
W'ithin the sector, the final S.AGE sys- 
tem will use such radars as Bendix Avia- 


By James A. Fiisca 

McGuire AF'B— Air F'orce has accepted 
and placed in operation the first Direc- 
tion Center of its Senii-.\utomatic 
Ground ICmironment (SAGE) svstem 
at McGuire .Air Force Base. Trenton. 

J., to direct the operations of the 
New York .Air Defense Scctor- 

S.\GE svstem is designed to improie 
the ci|)acity and effectiveness of the 
U.S. air defense system by substituting 
highiv automatic data processing 
iquipiuent for the manual plotting and 
interception methods presently in use. 

Three principal functions of the 
S.AGE system ate: 


• Accc|>tancc and correlation of target 
information from nianv tvpcs of detec- 
tion and tr.icking r.idars, 

• Identification of aircraft entering the 
svstem either bv flight plan corrclatitm 
or visual identiffeatioii. 

• Direction of cmplovnicut of defense 
weapons to prevent |)enctration of the 
system bv hostile aircraft, manned or 
unmanned. 

System's Effectiveness 

Present c.ipability of the SAGE sys- 
tem is for defense against pilotexi air- 
craft and cruise missiles, does not ex- 
tend to hypersonic Iwllistic missiles. Ihc 
system’s proponents, however, point 


VISUAL dUpbs of air situation is presented for staff anuivsis and command decisions in this 
S.VGK contioi cciitcr loom. Display b generated by .AN/F-SQ-T S.AGF. computet system. 
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lion Corp.'s .AN F'PS-20 long range 
surveillana- radar and AN FPS-14 gap 
filler radar. 

At the radar site, the taw tatlir data 
is eonverfed bv Burroughs Corp. 
,\V l'ST-1 or 2 data processing equip- 
ment to filtered binary data which is 
transmitted over standard telephone 
lines to tlie direction center where 
target coordinates are inserted into the 
computer and displayed. 

Four Types of Data 

In general, the data feel into the 
computer is of four types: 

• Long range radar. Range, bearing and 
altitude information on detected air- 
craft is received from heavy ground 
radars and height finders, Texas towers, 
radar picket snips, and airborne early 
warning aircraft. 

• Gap filler radars. Position data on 
aircraft .screened from the long range 


ladars by tetrain features or earth’s 
curvature is transmitted to the com- 
puter from medium range gap filler 

• Cross-tell equipment. Air threat situa- 
tion in one sector can be transmitted to 
or requested from an adjoining sector’s 
computer to provide a composite pic- 
ture. Identification of friendlv aircraft 
entering a sector would be cross-told 
from the adjacent sectors. 

• Manual input equipment. Data can 
be inserted into the computer or ob- 
F.iiiied from it by means of such equip- 
ment as punched cards, manual key- 
boards, printers and oscilloscopes. 

Computer stores ptevioiislv received 
information in its memory banks. As 
new data is inserted, the computer 
compares it with stored data and— as 
directed bv an extremely complex com- 
puter program— performs the navig.i- 
tiomil computations to project target 


track data, assesses and evaln.itcs the 
attack threat in terms of the deployment 
and speed of available defense we.ipons, 
and displays this data so that operators 
can assign and direct wea|)ons on the 
basis of continuously cunent air battle 

Data Links System 

At a future date, plans rail for a 
further step in automatic data handling 
with the installation of General Elec- 
tric’s .AN CK-A--I Flight Control 
Group, more familiarly known as a 
data link system- In use. vectoring in- 
formation generated by the S.AGE com- 
puter will he converted for tr;insmissioii 
bv UIIE radio directly to manned inter- 
ceptors or ground-to-air missiles where 
receiving equipment will reconvert the 
data into instructions sent to the inter- 
ceptor's autopilot or missile guidance 



P.IB Shock Inlet Houses Radar, 
Airborne Fire Control System 


Bonn— Center bodv of Flnglish Elec- 
tric I’.IH engine intake contains new 
airborne radar and fire control system 
designated Airpass and demonstrated 
here to W est German -Air F'orce. 

Need for more radar in nose position 
led to design of circular single shock 
inlet with center body (AW Sept. 10. 
1957), following extensive testing of 
P.IA prototype. Radar details were not 
pteviouslv revealed. 

Airpass. designation for airborne in- 
terception radar and pilots attack sight 


Mstem, was demonstrated bv Ferranti 
Ltd., of E.dinbiiigh, as climax to five 
year development program. Company 
claims system is one of the most ad- 
vanced now used. Made of two basic 
units, ndar and sighting. Airpass locks 
onto tiirget through a wide angle scan- 
ning system. 

Aiqjass housing in P.IB center bodv 
does not increase frontal area and at 
same time provides a good aerodynamic 
shape, officials said. Primarilv designed 
for interception attacks without visual 


contact, system also incorporates visual 
sighting methods. 

Range and speed information are 
fed to the sighting unit. A computer 
then calculates best interception ap- 
jjroach course and displays this to the 

Automatic warning systems inform 
the pilot to break off attack if he is 
tending to overshoot the target. 

Airpass flight trials were first iiuide 
in Douglas Dakota and then later in a 
Canberra modified to produce condi- 
tions as near as possible to those in the 
P.IB. 

F'crranti spokesman said .Airpass is 
■'small enough and light enough to be 
installed even in a lightweight fighter." 
such as the Folland Gnat. 
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Army Shows Rocket, Missile Capabilities 


Bv Craig Lewis 

VV'liite Sands, N. M.— Ami\' showed 
oft its family of rockets and guided mis- 
siles here last neck in a demonstration 
of its air defense and brush war fire- 
|)o\vcr capabilities. 

Group of hi|h-i:mking |<>strnmcnt. 
NATO and iiidiistiy ^eprc■^entati^ts 
witnessed firings of nine rockets and 
missiles tanging from the long-ptoscn 
Honest John to the new Hawk low- 
level air defense missile, llicv also sav. 
.1 demonstration of helicopter firepower 
Ihe Armv is deseloping for Irattlefielcl 

llic show was a clear demimstraticm 
of the .^nnv's prcjxirations for the lim- 
ited. brush fire type of warfare it nnist 
be prepared to fignt. The performances 
of the weapons shrm ii w-.i.s used to back 
the Army’s arguments that the U. S, 
must and can be prepiircd to meet these 
small, limited warfare challenges with 
.m arsenal of modern weapons. 

In two days of firings here .ind at 
iiearlw IT. Bliss ranges, nine weapons 
were humched on a precise schethilc and 
sisitors, used to the problems of large 
liquid-fueled missiles fired at Cape Can- 
aseral, were impressed with the man- 
ner in which tlic new ini.ssilcs in tlw 
group met their firing schedules. 

’l hc.se missiles svete danonstrated; 

• Nike llercule-s. which is now on site 
m New York. Chicago and Washing- 
ton. svas fired at a simulated target Us- 
ing at 650 kt. and at 100.000 ft. at .i 
range of 50 mi. Intercept svas called 
successful because the 5,000 lb. missile 


bit 25-50 ft. from the center of the 
simulated target. This was the first 
public showing of a Nike Hercules 
launching. 

• Hawk hit a low-flying QI-'-SO drone 
in its first public firing. I'he Hawk, 
which is Ifs ft. long and weighs 1.2S5 
lb., intercepted the drone at a fis c mile 
range and an altitude of 500 ft. 'Ihe 
drone exploded and dropped to the 
desert floor in flames. 

• Talos was fired at a B-17 drone. 
I aunching was successful, but a new 
type of svarhead being fired for the first 
time failed to detonate, ami the inter- 
cept failed. N’a\v-deselo|>cd tanijet mis- 
sile was launched from the Talos laiiel- 
hased ssstcin deli'ctcd hs RC.\ last 
October to the .\rmy for cs.iluatiim. 
Newer sersion of Talos, with expanded 
fuel eapicit}. will probahlv stretch the 
missile's mngc to about 100 mi. It can 
be fired with cither a high c-splosisc 
warhead using tennin.il homing guid, 
ance with four small nose Jiitennas. or 
.1 miclcvr warhead sshich. hte.msc tif 
its greater blast area, docs not require 
tcimina! homing. 

• Lacro.ssc hit a target whicli svas a six- 
foot-long 2x4 in. post at a range of 
16.500 yd. Missile ssas guided on tar- 
get bv a forward obsener handling its 
tonmianrl gnielante ssstem. This for- 
ward euitlimce ss.stcm is broken ilown 
in 50 1b. units so it ean he tnmsported 
bs foot in areas a jeep eaiimit enter, 
lacrosse is 20 ft. lone and 20 in. in 
diameter- It has a 9 ft. wingspan and 
4 ft. bailspin. I’irst tactical Lacrosse was 
disgilined to tlie group. 


• Little John, a smaller version of Hon- 
est John, is a free rocket which is de- 
signed to be carried b\' helicopter. It 
was fired oscr a range of 10,000 vd. for 
an air burst demonstration. Under good 
flight conditions, the 12 ft. Little John 
and its I.SOO lb. launcher can he car- 
ried in an 11-54 helicopter, lairger ll-’T 
can carry the srstem and its crew. 

• Dart wire-controlled anti-tank missile 
hit an M4-.\5 tank at a range of 7,000 
ft. Oart, which weighs less than lUO !h.. 
is propelled by a dual thrust solid rocket 

Groii)) also saw a demonstration of 
some older we.ipons. Honest John was 
tired in a deiiumstratioii of the Chop]H't 
John toiictpf in which the rocket and 
its Ijuiiehing ssstem are transported in 
three 11-57 helieoptcrs for field launch- 

Nike -\j.ix knocked down a B-1" 
drone. (Jne of the Nikes aborted, hut 
two others were launched and the 
drone was destroyed at 17.000 ft. Cor- 
poral surface- to-siirfacc missile, which 
IS miss stationeil in Lurope. was fired 
ami im|)acted 51 mi. assas. 

Group was briefed in the smaller 
SiTge.int missile sshich ssill replace 
Corpor.il. The .solid-tocket-propcilcrl 
Sergeant is 52 ft, long and 31 in. in 
diameter and is nosv being test fired at 
\\ bite Sands. Group w'as also briefed 
oil lU'dstonc. sshich w-.is released re- 
eeiitls to tactieii] units. 

I'erfornmiee of the new missiles 
sshidi svcTC demonstrated showed the 
adsantages of solid propellant rockets 
for field use. since all but Talos ssete 
solid powered. 'I’hes' also shosved lioss 
the -\riiis is moving into the area of 
close tactical support with its missiles 
to replace the close .support function 
of fightcr-bonibcr aircraft, which aw 
becoming too fast to do the job. 

.\notlier possibility for close support 
work was demonstrated in a show of 
liehcopter firepower. 11-13, 11-19, 11-54 
and 11-21 helicopters fired satious com 
binations of iiiaehinc guns and rockets, 
including a new 1.5 in. rocket developed 
for the helicopter program by Rocket- 
dsne Disisioii of North .'\mcriean .M ia- 

.Mthnugh lilt helicopter program b 
still an expetimental project at the 
.\niiy .V'iation School, l'’t. Rucker, it 
is being developed under an aerial 
caialrv- concept which could perfonn 
the reconnaissance, intercept, fire sup- 
port and rapid troop movement fmie- 
tions once handled by horse easalrs. 
;\nd it could dewclop weapon systems 
which could take over some of the 
close troop support mission which the 
faster jet .lircraft canno^ handle. 

,\ new unit, the 7292nd aerial eoni 



USAF Honors Gen. Putt 


l.t. Gcii. Donald I.. Putt, retiring dcpiitv US.\F chief of staff for dcvelopincnt, receives 
the Distinguished Service Medal ftnin Gen. Thomas MTitc. l’S\l' chief of staff, at a 
Pentagon ccrenioiiv. Gen. Putt, who retired June 30 after 30 years of military service, 
was one of the pioneers in aeronantieal research anti development and is a foniier ctim- 
mamter of the \ir Research am) Dcvelopinent Command. 
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KC-135 Sets New Record 

M'estover AFB. Mass.— Two Air Force KC-135 jet tankers broke tTans.itlantic 
speed records in both direch'ons last week, 'llie third aircraft in the group crashed 
on takeoff from here with the loss of 13 lives; the fourth’s ffiglit was caucellcd. 

Seven crew ineinbeis, two National .AeionaiiKcs .Assn, observers and six newsmen 
were aboard for the fatal takeoff. 

Ttiose killed included Brig. Gen, Robert M'. Saunders, opciah'on commander of 
the exercise: Robert Ginsberg and Glenn M'illiams. U. S, News and M'orld Report; 
James L. McConaugliv, Jr., AA’ashington bureau chief of Time and Life inaga/incs: 
N'ornian Montehicr. United Press International; Daniel J. Cnnghlin, .Associated 
Press, iiiid Robert Siblcv. avtab'on editor of the Boston Traveler. 

Maj. Gen. Jo.sepli D. Caldera. .Ait Force flight safeb' director, speaking for a 46 
man investigaKon team, reported that it has definitely been established that the 
aircraft did not explode or catch fire in the air. I’lic wTcckagc. he said, was scattered 
over a thrce-acre area bv the frrrce of impact rather than frmn an explosion. 

The binker struck a 26.ft..higli bee with its left W'ing and fusebge about one mile 
from the end of the nniway. Tlic KC-135 which crashed and the one which was 
kc|)t on the ground were lo:idcd to almost maxiinnin gross weight because thev' 
planned to fiv to London and rettim nonstop. I1ic first two aircraft which com* 
pleted the operation Linded in London on schedule and took off from Westover 
w'ith a much lighler fuel load for the one-wav crossing, 

AA*esf-to-cast record, set bs- the first tanker, designated Alpha, was five hr. 27 min. 
42..S sec. for an average speed of 630,2 mpli. Return trip was nuide on June 29th. 
•Alpha had the best time and set the new record east-to-west of 5 hr, 51 min. 24.8 sec. 

These times bettered the old marks set in 1955 by an R.AF Canberra bomber- 
seven hr, 29 min. easl-to-wcst and six hr. 16 min. wcsf-to cast. 

In direct conjunction with the Liege air show. Gen, Curtiss E, LeNfav, .Air Force 
vice chief of staff, flew from .Andrews .AFB. Md.. to Liege nonstop in his KC-135 
on lime 27. On the following day, four F-101 figlitcrs flew the same route at an 
average s|>eed of 640 mph. The aircraft were refueled en route and the flight was 
completed without landing. 


bat tcconnaissancc company (c.xpcii- 
nicntal). was formed in March to de- 
velop and demonstrate this new con- 
cept. It consists of two 11-15 maehine.s 
for command and 15 of tlicni for the 
teconnaissimcc function. Troops are 
carried in four H-21 helicopters, and 
four H-19s arc the weapon section. 
Supply section consists of two Il-54s. 
and the medics flv in ;m 11-13. 

.Army has liad help from indnstn' in 
tliis program. Such companies ns Gen- 
eral Electric, Rocketdsne and Sikotsks' 
niibiim of United Aircraft have spent 
their o« n money on various do iccs and 
projects, and it appears that the .Amiv 
may now be getting ready to spend 
sonic money with industry. 

Commenting on 'the larioiis means 
the .Anny uses to develop its missiles. 
Maj. Ccn. J. B. Medaris. comiinmdcr 
of the Army Ordnnncc Missile Com- 
mand. pointed out that while the 
Army rocket and guided missile agency 
gives contracts to indiistriai prime con- 
tractors. Army Ballistic Missile Agencs’ 
acts as its own svstem manager. He 
said that “maybe the ideal method lies 
somewhere lictween" these two systems. 
As an example. Medaris mentioned the 
award to the Martin Co. of the Pershing 
contract, but at the same time, he 
emphasized the need to do a part of 
the work at Armv facilities. 

nil. AA'. II. Pickering, director of the 
Jet Propulsion Laboratory, discussed 
the Explorer program. He said that 
both liigli and low power transmitters in 
Explorer III began to fail on M.iv S. six 
weeks after launch. Since the trans- 
mitters were independent, this would 
seem to indicate that both were dam- 
aged by mctcoritic particles. 

U. S.-U.S.S.R. Roce 

Discussing the broader aspect of the 
missile race Isetwcen the U.S. and 
Russia. Dr. Pickering s,nid that the 
USSR satellites “arc direct and iiiam- 
trovertiblc evidence of a technology 
capable of successfully building guided 
missiles or any range up to the ICBM. ' 

Rcfcning to the weapons shown af 
AA’hite Sands last neck. Dt. Pickering 
s;iid, "AVc must not forget that Russia 
ran probably match them, weapon for 
weapon, and that oor missile tecnnologi 
is not leading the rest of the world. ’’ 1 Ic 
said the problem is not one of scien- 
tific lircakthrouglis, but one of .sound 
planning, sound engineering and good 
nianagcnient. 

Army was authorized last week b\ 
.•Adianccd Research Projects Agenev to 
build a radio antenna at Camp Irwin, 
Calif., capable of maintaining cmnmu- 
nication.swith sp.ice sehicics. The 85 ft. 
antenna will be built bv Jet Propulsion 
Laboratory and will be the first step in 
tlic dcsclopmeiit of a system for com- 
miiiiicaring with lunar sciiiclcs. 


.Army Secretary AA'ilbcr Briickcr said 
that tlic same team that |)rodiices the 
Explorer satellites is working on the 
Jopitcr-powered lunar probes the Army 
has been authorized to develop. Brucket 
said .ARP.A will decide wbether the Air 
Force or .Army makes the first shot. 

Bnickcr also s;iid that the U. S. work 
on the re-entr' nose cone proldcm is far 
ahead of am thiiig Russia has done. He 
said lie has “seen nothing from tlic 
other side that leads me to helici’c that 
they have it.’’ 

lie .said the Rii.ssian tendency to brag 
would probably have revealed am- brrak- 
thrrmgfi in the Russian state of the art. 

News Digest 


Lockheed Aircraft engineering test 
pilot James !•'. Ilolliimin. Jr., w-.is killed 
last week wlien his I--I04B Starfighter 
craslied on final approach to runwav 
22 at US.AF Plant 42. Palmdale, Calif, 
Crash occurred approximately 2.000 ft. 
from end of the runway on what ap- 
|)rared to be a coinplctclv normal ap- 
proach. Tlicrc were no ra^io calls from 
llie pilot indicating trouble. Holliman 
wa.s the Lockheed jiilot who conducted 
spin tests during E-104 engineering 
flight test program earlier. No details 
were giicn of possible causes of the 


James R- Dempsey. 56, manager of 
Comair-.Astron.autics, has been .ap- 
pointed a race president of the Convair 
Division of General Dynamics Corp. 
Dempsey, who joined Convair in 1955 
as staff assistant to the vice president 
for long-range planning, will contimic 
as manager of the .Atsronaiitics Division 
and as program director for the -Atlas 
Intercontinental Ballistic Missile, a post 
lie has held since 1954. 

Pan .American pilots would earn as 
much as 545.000 a year if .Air Line 
Pilots Association demands were met, 
the airline says. .AI.P.A and Pan .Ameri- 
can arc negotiating jet pay terms. Car- 
rier has offered up to S28,5R9, it rc- 
ports. for a jet captain flying S5 hr. per 
month. 

North American B-70 Mach 5 
bomber lias been officiallv named the 
“Valkyrie’’ by the Strategic .Air Com- 
mand. Name was selected from entries 
submitted bv SAC officers and men. 

Experimental reactor for use in 
Project Rover nuclear rocket program 
has been completed hv the Atoinic 
Energy Commission. The re.actor 
known as KIAA'I-.A will be used in 
initial static ground tests later this year 
at the experimental facilities at Jackass 
Elat.s, Nev. 
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AIR TRANSPORT 


CAB Probes Viscount, T-33 Collision 


Obsolescence of air traffic control ratlar system 
emphasized as Board be;;ins hearini's on accident. 


Bv Robert n. Cook 

^^’a?^llington— Obsok'sfciKc of L'\isf- 
iiig air traffic control r.icUir highliglilcel 
testimonv last week at a fact finding 
panel of the Ci'il Aeronautics Board 
investigating the Mas 20 collision of 
a Capital Airlines Viscount and a 
Marvland National Guard 'I'-?? jet 
trainer (AW May 2(j, p. Z?l. 

I he accident. iK-ar Brunswick. Md., 
claimed the lives of 11 persons altoatd 
tlic airliner and a p-issenger in the 
T-3i trainer which was piloted by .Air 
National Guard Capt. Julius McCov 
who parachuted to safety. 

Kyewitness accounts from residents 
(if the area, were in general agreement 
that the t«o aircraft were headed east 
when the T->3 osertook the Viscount 
and made a sharp right bank into 
llic nose section of the airliner. .\fcCov. 
Iiowc'ser. s.iid th.il neither he nor his 
[Xissenger. National Guard P\t. Donald 
A. Chalmers, saw an\' aircraft in the 
Mcinitv. lie said he was unlv aware 
that he had been '‘bhmn fiuin the 
plane” by an esplosion. 

Radar controllers at Washington 
National Airport 'putted the tsvo planes 
•ccoiids before the accident but the 
range and reception of their surplus 
.\ir Korce radar ec|iu|)ineut failed to 
present the pielure clearh- enough to 
pinpoint the possible collision. 
Controllers Testify 

Controller Chirics Lasinaii. who 
wiis ssatching an area between Marfins- 
butg. W. Va., and Baltimore, testified 
that he had sighted Capital’.s Bight 
sOO and granted the pilot permission to 
descend to and maintain 7.000 ft. met 
Martinsburg. lie then asked Ballimnre 
area controller Charles .A. f'lusd to 
rclicr'c him for a few miiniles. Upon 
his return, f'losd pointed mil the 
Capital Bight and said he bad gheii 
.1 clearance for tlic A'iscmint to descend 
to S.OOO ft. over Sugar l.oaf Mountain 
oil an approach to Baltmiure's I riend- 
sliip liiteinatiomil Airport. 

Both controllers observed the flight 
for a full inimitc during which time 
neither saw am other traffic in the 
area Seconds after Movd returned to 
his position. Laviniin spotted a faint 
return of another target and. on the 
second cvcie of the radar sweep, the 
target seemed to disa|)pear while the 


Viscount blip was greatly enlarged, 
laiynian said. 

.As he attempted to contact Ihe flight 
to determine its altitude in otclei to 
ad'ise of possible VI'R traffic, the 
radar blip evpanded to cover an area 
of iiearlv three miles, he said. TTiis 
picture teniained almost stationarv on 
the radar screen for one and a half 
miniitcn before fading. 

The controller said a qih'-k check 
of radar and other navigational aids 
ill the area showed the er|uipmcni to 
be opcratini ptoptth ,md that he coii- 
timied to call until notified of the 
accident. lie added that just prior 
to the blip cnl.irgcmciit, the two re- 
turns appeared to be one quarter of 
a mile apart. 

Cluitles W. Catuiodv. assistant 
director of the C.AB's Ciffice of -Air 
Traffic Control, identified the radar 
in use as surplus MFW Air Force 
equipment utilizing a high and low 
beam with a practic.il range of 70 mi. 
Kffectiu' range of the low lieaui used 
for incoming traffic from the west is 
almut sfi mi. This installation, vvliidi 
lie termed ''obsolete,” will be replaced 
h( Sept. I with a new long-range 
radar h.ning twice Ihe range of |iresent 
equipment. 


New TWA Presifleiit 

I.os Angeles— f-'oTiner Sccictiiy of the 
Navv Charles S. Thimias, ssas elected 
president and a direeter ot ‘1 rails VA'orld 
-Airlines last (seek, succeeding AA'arren 
Lee Iverson sslio has served as acting 
president since Carter Biirg.-ss resigned as 
Ijic top official late last seat (.\A\ Jan. 6, 
p. HU). 

Tlitiinas ssas named Njst Sccretars in 
195-4 tind sersed in that p'-sitjon for 
three se-ars. Diuing AA'otld War 11, he 
sers'cd as s|)ccial assistant to N'asv Secrc- 
tars lames Forrestal and was In charge of 
all proenremeiit of nasal aircraft. 

rroin 1937 to 1952, lie ssas president 
ol rnrenran Si Clark, a men's clothing 
chain. In 1953. he sias appointed I'ndcr 
Sccrirtars of Vasv and. later that scar, 
he ssas named to the nessis-created office 
of .Assistant Scctelars of Defense for 
Snp)iK and Logistics. 

Thomas ssill fake os-er Ills new duties 
immediatelv at TAA' A's Ness A'ork head- 
quarters. 


lie told tlic panel, howc'cr. that 
while the mote posverful unit will pro- 
duce a better r.idar picture, it will be 
"subject to liniit.ilions" in relation to 
il.s ability to return signals from jet 
aircraft. Carimidy explained that the 
wliitling propeller patterns of piston 
engine planes make "excellent" targets 
for radar beams. The absence of .snth 
patterns from jet aircraft creates a target 
iiuicb more difficult to detect on a rauat 

Most military jet airaaft liandlctl by 
air traffic corrttollcrs are equipped ssith 
radar beacon transponders vs-hicb ex- 
tend radar coscrage and provide speeds 
automatic Identificatinn. he pointed 

-A study of the wreckage by C.AB in 
scstigators indicated that the angle of 
uilHsion between the aircraft was 45 
degrees horizontal with evidence that 
the Vivcouiit was struck while the T-'s 
was ascending. John h'. Paid, testifying 
as chief of the C.AB's Structures Croup 
in the investigation, said the T-35's 
vertical angle luid not yet been deter- 
mined. 

Impact Area 

Pahi said the right wing |jod of the 
jet struck the A'iscount fuselage be- 
tween the number two engine and a 
[loint to the immediate tear of the 

Neither lumibcr one iiiir two engine 
props hole anv evidence of damage dne 
to collision as ctmipated with deep 
uicfiil cals (111 the starboard propellers. 

While the imestigator stated that Ihe 
fiiuliii|s of his group base not heeii 
fully analyzed. rt'|jreseutntivcs of the 
•Alt Line Pilots .Assn, and Capita] said 
thev felt the lack of collision damage 
to port side ptiipcllcrs is a cleat iudi- 
i.ilioii that the jet osertook the air- 
liner while climbing and then banked 
into tile A'iscount. 

McCov explained that he b.id taken 
Pvt. Chalmers aboard for an iiidoctri- 
nation flight In the hope of interesting 
him in flight training. I'Tying VI'R in 
clear nvalliei conditions, he said he 
descended from S.OOO to 5.000 ft. to 
enable ChalmeTs to Mia|) pictures of the 
"scenic couiitrv.side." He said lit- then 
made a 180 degree turn and planned to 
ciinils to 9,000 ft. with a descent in the 
Baltimore area, lie added that all banks 
were kept to less than sO degrees for 
the comfort of liis passenger. 

McCov was imable to recall his air 
speed or rate of climb at tlie time of tlie 
accident but estimated liis power setting 
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Convair 880 Wing Is Complet'ed 


First wing for Convair 8&U jet transport is hoisted from one of six major w-jiig assembly 
fixtures at eompanv's San Dii^o, Calif., plant Second wing is in right foreground. Next 
.step is baking in electric oven to create integral fuel tanks bv Scotchweld method. I'lans- 
port's svvept-back wings have 120 ft. span and area of 2,000 sq. ft. Both halves will 
be mated into single wing next month. .Assembly is under way on Convair's first four 
jet ttanspotls. 


at S57f. lie said his onlv recollection 
ot trouble wiis "an explosion" and the 
iiircraft "tumbling around." 'llic pilot 
added bis first news of the collision was 
told him in the hospital. 

Pilot's Record 

In answer to panel members’ ques- 
lions McCoy testified lie has 1.900 fly- 
ing hours accumulated since 1944. Of 
this total. 600 .ire in jets, including 250 
hours in the T-33 in which be has 
scAcd as instiiictor for the 104th 
Fighter interceptor Squadron of the 
Marvland Air National Guard. 

.Aitliough lie flew the jet a few days 
before the accident. Guard records 
show that ntioi to tli.it it had been 84 
days since nis last flight. Minimum pe- 
riods between flights adopted bv the 
104th is 60 davs. 

McCoy explained that, since his 
unit’s standards were more strict than 
those of the Air Force, "vve have a cer- 
tain ainoimt of latitude." 

Capital .Airlines attorneys called for 
Ait Force records which they said show 
that McCoy had two previous flight ac- 
cidents. AA'Iiile the National Guard 
pilot at first declined to testify on this 
Matter on the grounds that prior acci- 
dents had no bearing on the Brunswick 
crash and were also classified docu- 
ments held bv flic .Ait F'otcc. he gave 
a full account on the last dav of the- 
hearing. 

In the Fall of 1945 he said that, while 
observing a gunnetv range practice, lie 
was flying bcliind a tow plane in a 
nonfiring area when a fellow pilot 
"made a pass" and the two P-63s col- 
lided. 

'llic other pilot bailed out. McCoy 
successfully landed liis aircraft. 

l''oiir years ago. the tight wing of his 
F-5! hit the tail assembly of another 
aircraft during maneuvers of .i Ihrce- 
[ilane formation. Again, he said, the 
pilot of tlie other plane parachuted to 
safety while McCov landed. 

CAB Vice Chairman Chan Gurney, 
wlio hc-aded tlie panel, dosed the heat- 
ing with a reminder that anv new evi- 
dence would be grounds for a reopen- 
ing of the investigation. 

Competing Airlines 
Distribute Services 

New York— T'hree Kuropcan airlines 
have entered into a coo|)crative schedul- 
ing arrangement on the South .Atlantic 
route to provide an even distribution of 
service tluoughoiit the week. .Air 
France, .Alitalia and Lufthansa have 
.staggered their summer South .Atlantic 
frequencies to avoid duplication of most 
schedules- 

Under the arrangement. Air F’raiice's 
Super G Constellations leave Paris on 
Tuesday, Thursday and Sunday for 


South American destinations; Luft- 
hansa’s Super Cs leave tfaniburg on 
Monday, AA’cdiiesdav and Saturdav , and 
•Alitalia's DC-6Bs leave Rome on 
l liiirsdav and Sunday. .-All .services are 
in mixed configuration. 

'Hie South .Atlantic flights arc multi- 
slop schedules. I'or example. Air 
Frances's 'Ihiusday departure from 
Paris stops at- Nhidrid, Dakar, Rio de 
Janeiro. Sao Paulo, Montevideo, and 
Buenos Aires. 

Air France, Aeroflot 
To Fly Moscow-Paris 

Paris— Air F’raiice this month will 
begin serving \Ioscow from Paris on a 
bi-weekly basis using super G Constella- 
tions. Under a bilateral agreement be- 
tween France and the Soviet Union, 
the Russian carrier Aeroflot will start 
its bi-weekly service at the same time as 
.Air F'raiicc using Tu-104A jetliners. 
Both carriers agreed to offer flights on a 
mixed Basis with first and tourist class 
.seat configuration. .Air I’'rance-Aeroflot 
pact follows recent agreements between 
the Russian carrier and British Euro- 
pean Airways, KLNf Royal Dutch Air- 
lines and Sabena. 

Prior to these agreements, the onlv 
western carriers pennitted into Moscow 
were I'imiair and SAS. 

Paris aviation circles also report that 
Aeroflot officials indicated, while here, 
tliat tlic Russian carrier inav soon appiv 
for I.AT.A membership. 


Senate Unit Urges 
Transport Survey 

VA'ashington— Senate Commerce Com- 
mittee is asking for SIOO.OOO to begin 
an extensile study of transportation sys- 
tems witliin the U. S. 

Sen. Warren Magnuson (D.-AA’asli.), 
the committee chainiian. said tlicse 
points will be covered in tlic studv: 

• "The need for regidation of transpor- 
tation under ptesent-dav conditions and. 
if there is need for regidation. the tvpe 
and character of that regulation. . . . 

• "The area of federal poliev dealing 
with government assistance proiided 
the various forms of transportation and 
the desirability of a system of users' 
charges to be assessed against those 
iisii^auch facilities. 

• ‘■'nie subject of the ownership of one 
form of transportation by another. 
Such ownership, except in unusual 
cases, is generally cither forbidden or 
made cxtremclv difficult under existing 
statutes. 

• “Federal promotional policy in regard 
to various forms of transportation." 

Tlie Senate Rules Committee has ap- 

f roved the initial SIOO.OOO request. 

lagnu.son said that "it will no doubt 
be necessary , at a later date, to request 
a substantial additional amount of 
money to enntinue and complete this 
vital project." He .mid that a staff of 
experts would niake reports to tlic com- 
mittee on kev a.vpects of tlic transporta- 
tion picture within 18 months. 
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MICRO SWITCH Precision Switches 



We’ve Miniaturized the Subminiature! 


WEIGHT: 1 gram .. .28 switches to the ounce. . . over *30 to the pound. SIZE; ,500” long, .200" wide, .350" high. 
CUBIC CONTENT; .035 cubic inches. ELECTRICAL RATING; 5 amps-250 vac, 30 vdc. SPOT. 


After a long period of laboratory devel- 
opment, MICRO SWITCH announces this 
new, hi^ly miniaturized precision snap- 
action switch and a complementary line 
of actuators. 

We call it the “Sub-subminiature!” 

This new “SX” basic switch represents 
an entirely new set of answers to the 
space-weight problems in dependable 
precision switching. It combines new 
small size with more than ample capac- 
ity for wide usefulness, meeting the 
pressing demand for miniaturization 
combined with reliability. 

In its exacting development, many prob- 


lems of design, testing and quality con- 
trol presented tbemselves. However. 23 
years of experience proved of immense 
value, As a result, a new standard has 
thus been set by which all precision 
switches must be measured. 

This broad experience can prove of equal 
value to you. Send for more information 
about this new switch. Request Data 
Sheet No. 148. 



MICRO SWITCH...FREEPORT, ILL. 
A division of HoneyweU 
In Canada: HoneyweU Controls, Ltd., 
Toronto 17, Ontario 



^ Honeywell 

MICRO SWITCH PRECISION SWITCHES 



Vanguard Turboprop Transport Nears Completion 

Kiist %’ickeis-Aimstrong (.Aircraft) Ltd. twbopiop A’angiiard triiisport is slimiii on fiiul aiwmbly line at Weybtidgc. England. Pressurised 
production aircraft, which will include all systems, is cspcctcd to ituike first flight this fall. In background is the first of 20 A'angiiatds 
ordered by British F.iiroirean Airwass (AAV Sept. 2. p. 76). Almost oil airicame cnmponciils of the first A’jiiguard have been fabricated 
and most have been fitted. Svstems testing and iirstalbtioii is almost completed. Resonance tests will begin in abont a month. Front and 
teat passenger compartments of Vanguard No. 1 arc being fitted «ith BE,\ furnishings. Rest of passenger cabin will contain observation 
and recording equipment which is being ptc-ossembled on a lalsc floor, a proeednte designed to simplify insUllation. 


Electra Performance 
Evaluated in Mexico 

Mexico City-Lockhced Aircraft Co. 
and Eastern Air Lines test acvvs brought 
Lockheed’s first production model of 
lire turboprop Electra here for high al- 
titude lauding aitd takeoff tests at In- 
ternational .Airport. 

Tests were made after a week of an 
extensive testing tour of the United 
States, which included Electra’s first 
non-stop Sight from Burlmik, Calif., 
to Norrtilk. \'a.— flight time was 6 hr. 
18 min. (including 20 min. traffic dc- 
lav near Norfolk). 

Lockheed flew tire Electra to Nor- 
folk for several davs of tests for the 
Navv wliich will use it as anti-submarine 
warfare aircraft. 

Eastern will get 40 Electras and plans 
to put some of them on its Mexico 
City-New Vurk run some time next 
year. Acronaves de Mexico also plans 
to buv three Electras and Compania 
Me.xicana de Aviacion is interested in 
the aircraft. 

Tests were under supervision of Ilcr- 
iiuin Salmon, LocklieecTs cirief engi- 
neering test pilot. Test gtoup included 
engineers from Lockheed. Eastern per- 
sonnel and General Motors Allison 
Diyision engineers. 

Engineers said the Electra did better 
than was expected on takeoff power at 


the high altitude (7,’00 ft.) and me- 
dium to high temperature. They added 
that the Electra ascr.igcd 2.900 eshp. 
on takeoffs; it was only expected to 
derelop 2.500 to 2,(i00 eshp. 

Electra arrived from Indianapolis; 
flight time was 4 hr., 55 min. (which 
included skirting some heasy weather 
just inside Mexico's border). 

Eastern officials said that expected 
flight time from New York to Mexico 
City «'ith Electras will be about five 

Crews reported that International 
Airport runway was somewhat rougher 
than expected. 

'The Electra picked up considerable 
tar-spray after wheels hit some recently 
filled cluick-holes (tar and grai’el com- 
pound). 

I'or demonstration purposes, land- 
ings were made in an area of around 
1,000 ft. with ground idle pitch on tlie 
propellers and very little reverse thrust. 

A simulated wa'c-off was made at 
Mexico's City’s high altitude strip with 
wheels almost touching at 1 10 kt. land- 
ing speed. Similar tests were made at 
Acapulco on the Pacific Ocean (sea 
level). Maximum landing loiid for 
Mexico City was estimated at 95,650 
lb. 

Test loads averaged 76,000 lb. Test 
takeoff lo.ids were made at 79.000 lb. 
gross weight. Maximum gross weight 
at sea level is 113,000 lb. 


Air Transport Assn. 
Scored on Hi^h Fares 

Wasliingfon— Senate Small Buvinesv 
Coinmittee's Chairman. Sen. John 
Sparkman (D.-Ala.i. charged in a floor 
speech that the air transport industry 
"is on its vvay to creating its own man- 
made dcpre.vsitm" w ith high fates vvlvich 
will cut biick volunre business. 

“As each of the new. veteran-owned 
postw'.ir independent carriers grew and 
flourished in tire new coach market 
vvliicli tlicv pioneered, it was system- 
aticallv grounded bv Civil .Aeronautics 
Board edict." Sprknian protested. 
“That competition was the oxygen of 
the new air transport industry and that 
oxygen was cut off by the monopoly 
practices fostered by brith the major air 
carriers and the C.AB itself." 

lie said the Board recently acceded 
to a 6.6% across-the-board fare increase 
bccuisc "the pressure was terrific.’' 

"Sealed off from competition, the big 
aitlinos' demand for a fare increase was 
the classic next step,” the senator de- 
clarcd- 

Sparkniaii urged C.AB to "protect the 
aviation companies ftoni their ow n doc- 
trine of scarcity.” Otherwise, he an- 
ticipated. “they will turn to the Tieas- 
urv for subside, pleading, no doubt, 
that their new |)hisli jets arc a national 
defense asset," 
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Feats of Hercules No. 5 




FROM THE SNOWS OF FUJIYAMA 
TO THE SANDS OF FLORIDA 



LOCkhOGd means leadership 

Lockheed Aircrift Corporation • GEORGIA DIVISION ■ Marietta, Georgia, U.S. A. 


The Lockheed C-130 HERCULES, now in 
service with the United Sutes Air Force 
at Ashiya Air Base, Japan, won its "go 

the hard way. 

In snow landing and t,ike-ofT tests at 
Bcmidji, Minnesota, the “Ski-130” 
HERCULES petfbrtncd prodigious feats of 
strength and power. At 124,000 pounds 
gross take-off* weight the ski-equipped 
HERCULES was airborne in 2,100 feet. 
Carrying the same payload it landed 
and stopped in only 1,200 feet. 

At Eglin Air Force Base, Florida, the 


C-130 HERCUtES (weighing 110,000 
pounds) landed on sand and stopped in 
947 feet. Take-offs ftom s;uid, with the 
same load, averaged only 1,500 feet. 

This famous aerial “sitongman" can 
carry 90% of all rypes of missiles now 
operational with, and under develop- 
ment for, the U.S. Anncd Forces. The 
C-130 HERCULES is now in world-wide 
service, or scheduled for delivery to: 
USAF’s Tactical Air Command. U.S. 
Ait Fotces-Europe. Pacific Air Fisrcc, 
Air Photo and Charting Service, other 
bratichcsofthc U.S. Armed Forces, and 
the Royal Australian Ait Force. 
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SHORTLINES 


► .\lltalia, the mitiunal airline of Italy, 
has .innoiinteel it will inaugurate new 
service from New York to Karachi and 
Boinhm via Rome on Nov. 1, !9sS. 
Ilic new flights will be operated tvvici 
weeklv in c-.ich direction with one flight 
ii]xniling Roine-Athcns-Karachi-Bombav 
and the other Roine-Tclieran-Karaclu- 
Bimibav. Dougl.is DC-7C aircnift will 
flv the New ^■otk-Rome segment with 
Dougias DC-6B airliners operating from 
Rome to the’ .Vsiim cities. Combination 
first class, tourist and cctnioiny class 
seating arrangements will be used. .Ali- 
ralia also plans service to Japan and 
.Australia next sear and is negotiating 
for additional service at specific U.S. 
points. 

► Douglas .Aircraft Co, has delivered 
its 1,000th aitlincr of the DC-6 and 
DC-" series. The latest DC-7, niami- 
faetured for United Air Lines, is the 
s"tli such plane delivered to the air- 
line and the 151st DC-6 and 7 scries 
airliner placed in sendee by United. 

► Eastern Ait Lines has aw-.irded seven 
contracts for 527,800.000 gal. of tur- 
bine fuel to run its flce-t of turbopr(,|2v 
and turbojets the next three years. The 
seven oil companies are; Cities Service 
I’ctrokum. Esso Standard CTil, Gulf 
Oil, Shell Oil. Sinclair Refining, Stand- 
ard Oil of Ohio and The Texas Co. 

► Flv ing 'I'iger Line has been awarded 
,; three month S5 million contract by 
the Militarv .Air Transport Service tn 
be its prime contractor on Pacific op- 
erations. The contract e.ills for ixisseii- 
ger and freight service between the 
U. S. mainland and various points in 
the Tar East, chiefly Tokyo. 

► Icelandic Airlines says its entire 
schedule of 2S flights during June Ix;- 
tween the U. S- and Europe de|)acted 
with a 100% passenger pavload. 'Hie 
airline also announced that jwssenger 
loads on eastbound flights for the first 
five months of 1958 were 42% higher 
llian tlic same period last yeai. 

► Pan Aincricau World Airway.? has an- 
uouiiced the award of a contract for tlie 
construction of its 58 million tcmiinal 
at New A'ork International .Airpnrt to 
the Turner Consfruetion Co. of New 
hork. Ihe airline said work will start 
immediately and will be C(mi|)letcd 
sometime in the fall of 1959. Pan 
.Aniciie.m also announced it flevv 
1.560.000 lb. of cargo eastbound from 
the U. S. to Europe iu the first four 
months of 1938, an 18% increase over 
the same period last year. 


AIRLINE OBSERVER 

► .Airline common stock prices, which continue to sliovv strength by holding 
close to 1958 highs, are viewed by many brokers as ''iilogie-ar' in the light 
of discomfutting news that second quarter results may show no signs of 
recovetv from the current traffic slump. Mowever, a number of brokers fee! 
that even tire threatened discontinuance of dividend payments bv- some 
carriers will not discourage investors who are looking at tiic growth factor 
of those companie-s about to introduce jet transports. 

► Domestic airlines arc now couviiiccd that the current traffic slumj) 
coupled with the innniuence of jets and a lesnlting iiicccasc in available 
scat miles is alceadv outdating material prcseiitcd thus far in the ge-neia! 
])assEuger fare investigation. Indiistiv feats tliaf tlic Civil Aeronautics Boaul 
will be required to rest its decision early next year on facts tliat will no 
loiigci be relevant because of the .rapidly changing face of air travel. 

►Russia expects to increase the payload of its new jet and turboprop 
transports bv as inucb as 1,000 lb. through the use of newlv-developcd, 
ligliter. Iieat-in'ulating inaterial.s. Replacement of fimner material with 
"ultra-fine’' glass fiber will cut tlie weight of a twin-jet Tu-104 bv SOO-1.100 
lb., according to Soviet reports. Weight of tlie tnrlxi])ro|) Il-lS will be 
rcdncerl bv as much as 440 lb. bv the snlrstitution. I’ilaincnf.s of the ultra- 
fine fiber arc 1-2 microns in diameter and an even lighter, "su|5er-fine*' will 
"soon be made available to Soviet plane builders.” 

►.Agreement between sebedulcd airlines and Military Traffic Management 
.Agenev to continue tbc 10% discount for military trjiis]>ortation through 
June 30, 1939. has been approved by tbc Civil Aeronautics Board. However, 
the Board reserved the right to eliiniiiate the discount clause if tlie present 
investigation of military tariffs and agreements with the airlines slrow tliaf 
tlie discount is not in the public interest. 

► Militarv services have agreed to defer a self-imposed requirement of maxi- 
iniun use of full Il'R climbs and descents and flights below 10,000 ft. on all 
militarv- aircraft. Civil .Aeronautics .Administratimi, admitting that such a 
jvractice would provide a greater degree of protection for all users of the 
airspace, emphasized that the incte-ased demand for Il'R sen-ices would ov er- 
hxia present air traffic control capacity. Therefore, the C.A.A asked the 
military services to confine lER operations to airways and in controlled 
airspace Ix-tw-ecn 10,000 and 20.000 ft. 

► Increase in available scat miles offered by domestic trnnklinrs eontiniicd 
to level-off during Mav-. .Available scat miles produced in May totaled 3.49 
billion, a 5% iiicre-asc over the same monlli last year. In May 1957, increase 
was 17.9%. Percent of increase in available seat miles for tbc year ending 
May. 1958, was tbc lowest since November. 1956. 

► Czechoslovakia has begun delivery of a "large number " of twin-engine 
Super Acro-43 light transports ordered by Russia's state-owned airline, .Aero- 
flot. The planes, powered by 105-hp. M'alter Minor 4-111 engines, carry 
a pilot .and three passengers. Soviet reports say that .Aeroflot crews arc now- 
being checkexl out in the first two of tlie Super .Aero-45s received by tlie 
Russian carrier. 

► Chicago Hclico]>tci Airways has asked the Civil Aeronautics Board for a 
tem|iorary mail increase foi the jxitiod April 6. 1956 to March 31. 1958- 
The carrier is asking for the increase to covet hteak-cvcii need and interest 
charges inclined from loans for the purchase of equipment. 

►Cungre-svional legislation gr.mting statehood to Alaska is not likelv- to bring 
about any m.ijrr changes in the status of .Alaskan airlines- Civ il .Aeronautics 
Board is now studviiig legal aspects involv-ed but most observers feel that, 
outside of redesignating the carriers ftom a tertitotial categorv to a local 
sen-ice class, tlic carriers will continue to operate as tlicy du now. 

► Hearings on |iro|>osed Federal -Aviation .Agency vvcic concluded bv- House 
Coinmcrcc rransporlatinn Snbeonimittee last week. Bill is expected to be 
ie|>orted out bv the Conmiciec Committee w ithout undergoing any revisions 
that w-ould result in substantial differences from tbc Senate companion bill. 
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GROUND traffic at N.Y, International Airport is surveyc4 by Airport Surface Detection 
Eijuijiincnt radar now under evaluation, lliice aircraft arc seen waiting for tabeofl clear- 
ance (lower center): one aircraft lias landed {lower left) and is being tasied ofi tlic runway. 

Idlewild Radar Surveys Taxiways 


New York— Ground traffic at New 
York International -\irport >s under 
surveillance by an improved Airport 
Surface Detection Kquipmnit radar 
rcccnflv installed in Idicwild's control 
tower for Civil Aeronautics .\dministra- 
tion use and cr-alnation. 

riic narrow-beam "taxi radar" pro- 
vides a higb-definition picture on its 
scope to give controllers an exact fix 
on eacli aircraft ot any individual piece 
of vehicular ground equipment on a run- 
way or taxiway. Bad-wcatlicr traffic con- 
trol is speeded by this infotni.ilion, be- 
cause controllers need not wait for radio 
rcixirts to be sure that aircraft or vehi- 
cles have cleared active riimvavs. 

Portraying the entire landing and 
terminal area on its scope, the ASDE 
enables controllers to direct all taxiing 
and other ground movement with maxi- 

ASDF.’s maximum range is tom 
miles, although it usualK' scans an 
area of only two miles around the 
tower. Its resolution is such, according 
to -Airborne Instrnincnls Laboratory. 


the manufacturer, tliat two men stand- 
ing at arms length 1,500 ft. from the 
tower will appear as two distinct 
.splashes of light on the scope. If the 

appear so clearlv that a Constellation 
can be recognized bv its three sertical 
stabilizers, and two-engined planes can 
be distinguislicd from fmir-engined 
tvpes. 

•Airborne Instruments, vs’hich re- 
ceiitly became a division of Cutler- 
Hammer. Inc., installed its first ex- 
perimental .ASDK at Idlewild in 1952. 
after development began in 1949 
under Air Force contract. The present 
set is owned by Airways Modernization 
Board, 'nre manufacturer so far has 
one order-under negotiation with the 
Air I 'orce-at a price of about S250.000. 
CAA's evaluation at Idlewild is ex- 
pected to 1)C ccm|)lcted in about nine 
months. 

live Idlewild ASDE antenna is 
mounted at the fop of the lS7-ft.-higli 
tower and enclosed in a polyetlivleiie- 
coated, inflated dacron bag. Beam is 


0.25 deg- ill widlli. vvliicli tlie manu- 
facturer says is the narrowest beam 
used in aiiv present radar. Fiequencv 
is 24.000 me. 

Half-power bcamvvidth of the liigli- 
resoliition radar is 15 ft. at 5,000 ft. 
from the antenna and phvsical Icnglli 
of the pulse is B ft. At the Mine dis- 
tance, tlie ASR-5 surveillance radar’s 
lespcctivc dimensions are 185 ft. bv 
250 ft 

SAS Picks Up Oplioii 
For More Cara\ elles 

New York— Scandinavian Airlines Sys- 
tem lias picked up its option on six 
additional Slid .Aviation Caravelle jet 
transports, bringing to 12 S.AS’s firm or- 
ders for the twin-engined planes. Op- 
tions remain on 1 5 more Caravelles for 
SAS. 

The airline expects to put its first 
sLx Caravelles into European and Mid- 
dle East seA'ice next vear, probably in 
a 70-passcnger mixed configuration. Tlie 
second six are scheduled for 1960 dc- 
liverv. Total price tag for tlie firm 
orders is S40 million. 

N. Y.— San Francisco 
707 Flights Planned 

New York— American Airlines will 
offer two daily toundttips between 
New A’nrk and San Francisco with its 
Boeing 707 jets in December if Civil 
Aeronautics Board grants nonstop 
rights for the route, the airline has ad- 
vised C.AB, 

Frequencies would be increiiscd to 
tlirec daily nonstops within six months 
after initial scrt icc. American said- Botli 
first class and coach accommodations 
are planned. 

.Although the airline did not say so, 
all fliglits probably will be in dual con- 
figuration at least during the early st.iges 
of jet operation. 

.American plans to inaugurate New 
A'ork-Los Angeles jet service around 
the same time. 

KLM. AiMoflot Plan 
Recijiroi’al Service 

KLM Roval Dutch Airlines and 
Russia's Aeroflot will begin weekly serv- 
ices between .Amsterdam and Moscow 
next month under an agreement reached 
between the Netherlands and the Soviet 
Union. 

'Hie Dutch carrier’s DC-6Bs will 
serve Moscow via Warsaw, while .Aero- 
flot 'l'u-104.A jet transports will flv 
direct between tlie two capitals. Sendee 
will be inctcjised to tvvice-weekiv flights 
by each airline in the summer of 1959. 
Initial sclicdulcs ate planned on July 21. 


AVIATION WEEK, July 7, 1958 



BRISTOL: Power for the Wings of the World — No 5 


BRISTOL 


most powerful jet-prop 


in airline service 



PBOTEnS POWEHS THE BECOBD-BREAKCCG BRTTAB'KIA. The 

Bristol Proteus is the most ix'uerful. most aUvaneeU jet- 
prop ill commercial operation twlay — approved without 
restriction for use in pnasenger-carriing coniinereial air- 
craft. Tile Proteus is tlie first a.xial engine to reach the air- 
lines of the world. 

It is installed in the Bristol Britiinnia — currently setting 
new standards of vibration-free comfort on record-breaking 
transatlantic and Mexico City-New York schedules. 

Unique advantages, The Proteus is uniejue in having 
theBristol-pioneeredfree-turbinc system. This system gives 
high efficiency over a very wide range of operating condi- 
tions with a low specific fuel consumption — lowest of any 
gas turbine in service, military or civil. In addition, because 
it allows low propeller speeds, the free-turbine system 
re.sults in an exceptional degree of <|uietness , . . starting is 
easier and control systems are greatly simplified, 


/lagnifieent reliability. The Bristol Proteus has a 
magnificent record of mechanical reliability, The705 version 
started airline operation with an overhaul life of 500 hours. 
As a result of its performance in service, the overhaul life 
lias already been officially extended to 1 ,300 hours — in just 
thirteen montlis of operation — the most rapid increase in 
airline history. 

BRISTOL 

> 

Aero -Engines 


BRISTOL AaRO-SNOINES LIMITED • ENQLANO 





Honeywell’s 



RAM 


a NEW 


2-axis gyro designed to withstand 

missile shock and vibration. Maintains tight accuracy 

under high acceleration and severe vibration. This hermetically sealed displacement 
gyro is smaller and lighter than its predecessors. It was especially designed and has 
been sled-tested for missiles and advanced aircraft. 





Drift Rate: Ficc drift nte is within 
2000 cycl« at 15g's. 


.5 * I0» to 
CPet cus. 


Rotor Speed: 24,000 tpm. 





Honeywell 


SPACE TECHNOLOGY 


Drag Devices 

By Richard 1.. Swccnct' 

Los An|clcs— Use of variable area 
dr.ig dcaiecs sucli as nicfal p.ir.icluitcs 
is being proposed as a «-a\- to reduce 
aerod'namic hevtiiig and acceleration 
in satellite recovery. 

Devilling use of drag desiccs as cur- 
rently possible. Richard Hoglund and 
15t. J. Tliale of the Cook Research 
Lilwr.itorics, dealt with rccowrs in 
three phases at a recent meeting here 
of the Anieric.in Rocket Society. 

These ate: 

• Passage from an outer orbit to a final 
orbit altitude approxiiiiateh’ 60 mi. 
a.boi c- the earth ’s surface. 

• Re-entrv through the earth’s atmos- 
])hcte and desa'nt to an altitude at 
which final rccowrs' may be initiated. 

• I'inal recovery, that is, deceleration of 
a rchicic to a spevd suitable for land 
or water impact. 

Use of thrust to alter the original 
orbit tra[ectory was projected; fuel 
sveight saung is estimated at ISO lb. 
if a single impulse is used to depart 
.1 200 mi. orbit and drag is used to 
establish the final orbit at 60 mi., rather 
than use of retrothnist to depart from 
the original orbit and enter the 60 mi. 
one. Thni.st is used adsantageously to 
lediice leliiclc kinetic cnergs. applied 
tangentialh’. 

Change to Final Orbit 

Changing from original to final orbit 
by steeper angles will, if decelerations 
arc tolerable to the satellite cargo, have 
adiaiilages of cutting acroavnamie 
heating, reducing range and thercbv les- 
sening possible trasel distance ctrors. 

Use of drag areas for deceleration has 
several aspects and laning relationships 
with altitude and rc-entrv angle, \'ary- 
iiig the drag area to |)roducc a constant 
deceleration of -IGs. is most practical. 

ICxaniplc used w-.is based on satellite 
conditions at >00.000 ft., with a maxi- 
mum effectii c drag area of >.800 .sq. ft., 
Mitsing to 500 sq. ft. miniiiunii, svith a 
vehicle effective drag arc-a ot SO sq. ft. 
The required variations, the paper 
slates, could he achieved through a sv.s- 
tem of continuous reefing rind letting 
out of a paracluitc. 

Slagiuitioii point temperatures pose 
a most severe problem on most con- 
figurations, and here again, use of retrii- 
lockcts to descend to final orbit altitude 
would be best in Iheir reduction of ex- 
posure to heat time, rather than use 
very large drag areas, wliicli still would 
require many revolutions to drop from 


May Aid Satellite Recovery 


original orbit altitude and speed to final 

However, the paper indicated, de- 
scent from 850,000 ft. to '>00.000 ft. 
using a very large drag device would 
reduce licat injiuts and surface tempera- 


Drag Devices 

Among comentional drag devices, 
piiracluites appear to be the onlv feas- 
ible items for Luge drag areas, the paper 
indicated, requiting the least vvciglit 
for II given drag area. Although little is 
known of deployment at high Mach 
nuinbcrs and low densities, inflation 
problems should be lessened since cen- 
tripetal force supports piracluitc weight, 
and extension could iw effected by a 
rublact or plastic tube attached to tlie 
skirt, 

\ metal gore parachute could be ex- 
tended bv a scries of springs attached 
between adjacent gores. 

'I’he paper added that these artificial 
moans of inflation may not be needed, 
since it has been re-portcd that in Ru.s- 
sian tests, self inflations have (iccurtcd 
as high ns 40 mi. 

Calculation of temperatures to fx: cn- 
Lountered bv the |)atachuto material 
show them to be well above those of 
iivlon, leaving three possible avenues 
of approach; vise of heat sink type ma- 
terial, use of ablation type material, or 
use of material which can withstand the 
surface equilibrium temperatures, with 
the last being the most practical. Use 
of fliiii metal strips or woven metal 
doth for the ribbons was prnjccted. 

'Ilie i>.iper also stated that due to the 
very high velocities (and resultant high 

which |);irachute ojieration is contem- 
jjlatccl. a sizable fraction of the air will 
exist in an ionized state. 'Ibc ait is 
thus a conductor of electricity. This 
makes it .i]i|>ear possible that the flow 
field may be influenced by magnetic 
fields (created by the parachute), re- 
sulling in increase of total dr.ig while 
decreasing lic.it transfer. 

Use of magnetic fields in combina- 
tion with ctmdiiclive metal drag area 
amstructioii might play a verv impor- 
tant part in variation of drag area, the 
]xiper indicated. 

Kstiniate-s on weight of a variable area 
drag system would \x on the order of 
175 lb- ihis is based on a svstem using 
thin, high-temperatnre-tesistant steel 
plates and preprogrammed reductions 
ot reductions controlled according to 
sensing of given aerodynamic loads, 


with an area reduction ratio of 5 to 1. 

After the variable area drag device 
lias decelerated the vehicle and reduced 
its altitude sufficiently, deployment of 
a conventional p.irachute at speeds of 
less than Mach 1.5 would accomplish 
final recovery after suit.ible impaet 
speed lias been tcaclied. Use of a high 
drag vehicle configuration is deemed 
most desirable to avoid resorting to a 
eompleic reefing parachute system for 
this final recovery. 

Ajxiper bv Dr- Ebcrhard Rcchtiii of 
Jet ftopulsion Laboratory- outlined a 
mtmbct of unexpected occurrences in 
connection witli satellite tracking. 

First unexpected occoircncc, accord- 
ing to Rechtin. was the apixurancc of 
a Russian satcliilc instead of a U. S. 
satellite. 

Use of 20 and 40 me. instead of the 
U. S. 108 me. frequency was for propa- 
ganda effect and study of the iono- 
splicrc, with several strange effects in 
llie ionosplicre area being noted- Radio 
waves would get trapped under iono- 
sphere layers, resulting in stations con- 
siderablv removed from the satellite 
path being able to hear the signals for 
considerable Iciigtli.s of time, with re- 
ports spanning from one half hour to 
an hour and a half. 

Precursor Noted 

Another effect was appearance of a 
precursor, a low level signal a|)pcaring 
iibont 30 sec- before the start ot the 
main satellite signal. These ptecuisors 
could be tracked by interferometers ot 
other tracking dev ices and, coupled with 
speed knowledge, enabled observers to 
tell if the satelhte .signal was emanating 
from a satellite ovcrlicad ot one removed 
from the receiving center and the signal 
arriving by bounce or being trapped 
by one of tlie several refle'cting layers. 

One remote reception which gained 
wide attention was the so-called "ghost 
satellite," a condition in wliicli signals 
iippt-aring to be from the satellite itself, 
including production of the proper iraf- 
tem when an iiitcrferometer was used 
to track the signal, occurred when the 
satellite acliully was ISO deg. arountl 
the earth. Possible explanation is that 
the radio waves were trapped in a rather 
peculiar way by the ioiiosphore such 
that they teaclicd the listener in pre- 
cisely the right phase, "llie phenome- 
non was obseivx'd at 40 me. 

Another ionospheric effect made it 
appear as if the vehicle was spinning or 
tumhiing. Effect would have been real 
except that spin rates wiinld change 
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“G-E 5-Star Tubes help make our Flight Simulator 
the nearest thing to piloting a plane!” 


Instrument flying and landing are stressed in the 
pre-flight training given Western pilots atid co- 
pilots. Every instrument, indicator, and control 
found in one of Western’s DC-6B’s is duplicated 
in our Flight Simulator — right down to General 
Electric 5-Star Tubes for maximum reliability. 

"The picture shows me pointing to one of these 
G-E tubes as I stand beside the Simulator. Because 
equipment in this $750,000 training device is fully 
reliahle, our jtilots, from the start, gain confidence 
in their instruments. Even when flying blind — 
note the cover over the windows! — they learn to 
operate a plane with assurance and safety. 

"All through our fleet of planes. General Elec- 
tric 5-Star Tubes are installed in critical communi- 
cation and navigation sockets. The failure rate of 


5-Star Tulies has proved to be exceptionally low. 
They’re long-lived — they help Western maintain 
fast flight schedules, and keep our electronic equip- 
ment in the air and out of the .shop. No better re- 
ceiving tubes are built, from our experience!” 

Your nearby G-E tube distributor stocks 5-Star 
high-reliability tubes. Phone 
him! Dislribulor Sales, Electronic 
Components Division, General ■ A’ —.i. J 

Electric Company, Owensboro, Ky. 

T^ogress Is Our Most Important Fhetuet 

GENERAL 0 ELECTRIC 


witlim a gi'tii pass, wimltl change frimi 
|jas5 to piiss, tcMilting in ground effect 
of putting deep fades into signal at 
periodic intcr-als. Periods of between 
15 sec. and 15 millisectmds were ob- 
scrscd. and rate of period increase de- 
ix'ndcd on whether or not Sputnik wav 
ajjproitching the magnetic pole or trav- 
eling parallel to it. 

.Additional confusion was created bv 
ail unknown telenictrv type aboard the 
Russian satellite, with ftequenev inoclu- 
lation appearing oit certain of the 
.Sputnik II passes. 

Signals received from F.xnlorer I also 
turned out not as expected. Expected 
to produce a rclativclv constant signal 
with small modulation due to .spin, the 
sitcllitc signal instead developed fatk-s 
which increased in depth from injecticui 
into orbit for several days until thev 
tr-aciied a rclativclv stable condition 
voiiie davs later. 

It developed that Explorer motion 
was affected bv antennas, that spin 
around the longitudinal axis gr.idu.ill' 
lurned into iiropcllerlike roll CTC-.iting 
signal change. Explorer i’v original path 
had a spin like a rifle bullet, vvoimd up 
like a propeller. 

■|'he Rcchtin paper also iudic'.itcd 
that a faith is best maintained in instru- 
ments -sent into space, llhistrating his 
|)oint were the data .sheets re'ccived from 
N'airobi and Singapore where results 
indicated instnimentation was malfunc- 
tioning. 

I.afer it was ascertained that in 
these areas the data was correct, but 
that this was vvlicre the heavy electron 
lasers were being encountered and 
Geiger tube saturation was occurring. 
The original findings from Explorer I 
were verified by Explorer III. 

Anotlier strange occurrence of I-iv- 
plorcr 1 was tlic resurgence tjf a dead 
Iransmittcr. one |irojected to operate 
for 1 5 days at 50 invv. .After performitig 

heard from for 25 to 27 class at tlie 10 
niw. level- llic conclusion, according 
to Rechlin, is that after a life test has 
bccii completed, kec^ testing for u long 

pcctedlv. 

.A svstein for landing delicate insttii- 
mentation on the surface of the niooii 
Iiv using inflatable, largc-di.inieter 
spheres vvitli a payload in a protected 
position in the center was proposed bv 
Krafft Ehtickc, Cimvair .Astronairtics. 

Ehtieke's pioposal called for use of 
llie splieres in conjunction with a lunar 
satellite to which data could he tele- 
metered back from the moon’s sucface. 
Several of the instrument landing 
spheres could he carried in eaeli moon 
satellite, in the collapsed slate, and 
could he inflated at the time of dis- 
charge toward the niooir's surface. 

Sphere design and construction would 


MOW... 


0 major improvement 
in telemetry 
receiver sensitivity 



This unit provides an honest system goin 
that may be translated into 


- longer ronge 



• better reliobility 


Designed for simple plug-in connection 
in standard MOO series receivers (other 
receivers may be dccommodated by 
modified versions). 

Write P.O. Bex 37, Melbourne. Fforlda 
for Bulletin RAD B-IIO 

RADIATION 

INC. 

MIUOUINI «N» OU*NBO. riOIIBA 
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FINANCIAL 


Aviation Industry Debt Pattern Changing 


Ry ^V■illialll H. Grcgorv 

New York— JX'ljt nf tlu: .nui- 

liciii indu!itt\ » imtk'rgoiiig .1 txisic 
chiinge. Nut ciiil\ is \liort tcnii bor- 
rowing from biinks rising t>) higher 
leAels. hot olsii siibsl.inti^il long term 
debt is S|5rt-.Kling in the iuclnstrv . 

Uoeiiig Airpliiiie Co. is tlie latest to 
toil! the long term ticht chili. It will 
i.ffcr Sstl,i9",000 in crimertible tlehen- 
lotc.s to .stockholders and S60 million in 
iioncomertihlc dchcntiirc' to the public 
this nionlli {.WV June >0, p. 22). IV 
Martin Co. had planned to offer $20- 
2> million nonconsertible issne last 
week but dclascd the offering 

.\n .\s i,Mio.\ W'l-.EK surves' and t.ibii- 
lalion of 12 aircraft com|3imies puls 
their total long term debt, including 
these recent issues, at S36^ inilhnii. 
more than double the figure at the end 
of 1956. Short term debt for these 
vinie cimi|)iitiies. measured at the end of 
1957. ss-as S596 million. 

Hcc.tnsc of its rapid expansion and 
vimtiactnm. short term debt is liarder 
to estimate at am gisen time. In the 
nnlikeh- eseiit that all these 12 com- 
IJitnics sverc to borrow the maxitnum 
ntiount of the lines of Ixmk aedit liter 
Iiase eslahlished, according to the latest 
figures asailnblc, the total would reach 
■ihout S650 million. Or, combining this 
figure with long term debt, the total 
would he mtr a billion dollars. I'liis 
figure gi'-es some insight into what the 
entire industry debt situation may he. 

.\st.4riox \\ kik asked these same 
companies whether they considered the 
trend ahintiing. Many answered "no.’’ 
Some anssseted with a (|oalified "yes.” 
i.e., that borrowing was not alaniiing in 
Itself hot might he dangerous if the 
whole imhistrs- were to hase to hrirrosv 
at once. Others coinplaincd that the 
interest charges arc not allowable, 
•hough tliev did not shme concern at 
1-tirtowing itself. 

One eoin|3an\ financial officer felt 
•hat am debt is a matter of concern. 
Ocgrec of alarm expressed did not 
neccssarilv relate to the amount of debt, 
but the company that did take the 
grasest view of the situation— Douglas— 
is one hem ih engaged in new financiiig- 
Thcse siews arc not contradictors if 
allowances for s iewpoinfs arc made. Ifot- 
rosving itself is an accepted if impleasiint 
part of business life, and the figures 
mentioned here seem relativclv small 
svlien compared willi the total gross 
sliott and long term corpor.itc debt of 
5276,6 billion at the end of 19"“. 


1 raditionalh the aircr.ift industrs Inis 
had to operate with m.ixiimmi flexi- 
hilits; eombining relafiseb low equitie.s 
with large short term Ivink borrowings 
when big contracts Iwcanie asailablt. 

'I he potential danger, as Douglas 
points out. is that the industrs is being 
forced into a pennanenl change m its 
capit.il structure that will bring .iboiit 
drastic changes in long r.inge. 

I luis while inacased borrowings in 
llicinsehes might not Ix' considered 
alarming, lliis mas he regarded as .1 
ssniptimi of danger svlien placed in 
perspcctise with these factors; 

• Reductions in progress p.iMneiits for 
military business which hase introduced 
.111 artificial and inflexible cleincnt into 
the indnstry financial picture, ihi/ards 
of the slow-pasing custoiiier ate well 
recognized in all ty|)cs of Inisiness. 

• Inscntorics are rising, due in jxirt to 
the reehiction in pasnients. .\ecording 
to the .Aircraft Industries .\ssii.. thes 
rose from S875 million in 1956 to 
S9-I5 million last scar. Though prob- 
,'hls due in part to infl.itiim, and general 
growth of the industrs-. this figure has 
tx.'en rising oser the last 10 years. 

• Receivables are rising, also a natural 
tonsequcncx; of the pavnients reduction. 
'Ibis as well is a measure of the grosvth 
Ilf the industrs itself. .U.A piiinis to an 
increase from .S59-I milliim in 1956 to 
'792 million in 1957, 

• luxed assets; that is. imestmeni in 
company-owned facilities, is rising. .M.A 
quotes a 12-conipam total for plant 
imestnient rising from S15-I million in 
1952 to S-lil nrillicm last \e-,ii. 

None of these things are so danger- 
mis in tliuiiselscs. 'Ihe trouble comes 
when they get out of hahinec. 

What this all adds up lo. according to 
.\1.A, is flic threat of mercapit.ilization. 

major factor in many aircraft company 
bankruptcies after \\'orld War I. 

The dangers are olnious to a 
heasili' capitalized industry svith sub- 
stantial long term debt in a siliiaticm 
such as hist summer when contracts 
as that for the Nasalm cruise missile 
were cinetled and many others cut 
Ixick or stretched out, 

Knconrjging signs are present also; 

• Industry weathered the first storm 
List summer. When the ciitlxick situa- 
tion looked darkest, it was feared the 
industrv would need to liorrosv a billion 
dollars, exceeding the ability of the 
hanking s'Stem to proside- There w-as 
talk of a governinent-hacked \'-loan 
tsjic program. .Lctualls the total came 
to about S’fin niilliou, oiic banket 


estimated, and the banks were able ti 
handle indii.strs needs for the most part. 

• Industry has met little difficultv in 
bcirrtmiiig iiiontv. either short or long 

• Increased borrowings to some extent 
c-an be interpreted as a .sign that pro- 
duction progtanis arc in tlie svorks and 
profits should follnw. However, the 
drop ill industrs profit margins hehiss 
s'" leases less and less nxiin for fiiianc 
ing of piisatcly owned facilities, on 
s'liicli lilt goserimient is insisting more 
and more, and to carry lieasy inscu- 
torics and receisahlcs. 

Most companies in the .-Aviaiion 
M'i.i.k snrsey rcspoirded that they 
S' onld base to borrosv furthcT this star 
Douglas pointetl out tliat tire reduction 
in cost reimhurscnicnt from 100'^ to 
S0?f on cost |ilus fixed fee contracts 
will |)las an increasingly importairt role 
ill its borrowing tequiremciits. ‘This is 
iiotcwottlis- because of the Itciul to- 
ward imire rescatcli and dcsclopineiit 
Ispe contracts for industry witli the 
push toward space. 

.All companies would prefer Ixink 
hrirrow ing. Prime interest cites for Ixiiik 
loans, svliicli svere running around 41''' 
during tile tight moiies- |ieriod last sear, 
hase dropped lo 5S5r. Psen though 
need for com|)Oiisating Isilances. usiuills 
10 or 20'’? of the amount of the loan 
which must he left on deposit has raised 
this to an cffectise rate of 4J''< in in- 
di'idiial eases, this is less than long tenii 
financing rate at 5 or 51 . 

Some companies hase reached the 
maxiimmi biirrosviiig asaihibic mi lines 
of credit and may he forced to borrow 
tliroiigli public offerings. Most of these 
long term offerings base been deben- 
tures— in effect, unsecured bonds- In 
Mime cases, these issues base been mar- 
keted successfiills without being con- 
sertihlc. Douglas, for example, sold its 
latest S60 million issue witliout coii- 
seisinn tights, and fliimgh it got off 
sluggishly, it broiiglit a slight premium. 

Often these debentures have to he 
sweetened for the buyer by including 
the camersion rights. That is. the dt- 
hentures can lx; exchanged for common 
slock at a fixed price selected before the 
issue is sold. If the stock price falls, 
the inve.stor can kevp Iris liiglict yield- 
ing debenture. Should the stock show 
coiisidetahle appreciation over the 
sears, the cnnscrtible debenture owna 
then can make a profitable switch. 

While some companies arc thus 
forced into long term borrowing, others 
find it necessatx to enter the long term 
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The dials "read" the key unit in Force ( SSZADC). They are the resuit 
GPL's revolutionary Doppler auto- of GPL's harnessinp of the Doppler- 
naviftation systems. Other phenom- eUccttoairnavipation — anachicve- 
enal units in these systems cell where ment comparahle in magnitude to 


Ground Speed & Drift Angle 
Any Time, Anywhere. Any Weather 


RADAN — jet-age windsock 


Spotting and dodging headwinds, riding time- 
saving tailwinds, are easy now for both the military 
and civilian pilot. 

The reason is RADAN." 

RADAN navigators are members of the famed 
GPL family of self-contained Doppler systems. 
RADAN gives the pilot accurate ground spued and 
drift angle, two facts that add up to accurate knowl- 
edge of the wind at his position and his altitude! 

RADAN systems provide military pilots with 
continuous velocity, second hy second, help to accom- 
plish successful missions. To the civilian pilot, they 

‘Tridniutli 

ENGINEERS - GPL achieveraetiis ti.vve opened up some unusuel tesearch 


provide pinpoint navigation, savings of precious jet 
fuel, a priceless margin of safety. 

RADAN systems, recently released for civilian 
use, arc now in quantity production . . . ready and 
available to everyone. 

<5F»K- |ni 

GENERAL PRECISION UBORATORY INCORPORATED. Pleasantville, N. Y. 
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WHY A DRONE FAMILY? 

Drones arc required to serve as targets for the eveluatiott 
of modem weapons, in the training of weapon erews. and 
for aerial stiraeillanee. Each of these vital areas requires a 
special drone application. For this reason, Kadioplane has 
developed this family of drones (left to right) : 

XQ*4A . . .Evolving from the supersonic XQ-4, the Air Foice 
XQ-4A is a highly sophisticated target drone designed to 


WHAT IS RADIOPLANE? 

r* * \ Radioplane, a division of North- 

® I " rop Airci afl, Inc., has been pro- 

ducing drones since 1938. And 
' I since 1938 Radioplane has con- 

/. -I centrated its efforts almost 

IRFORCEI _ ,J entirety in the drone field, having 

produced and delivered tens of 
thousands of drones to ail of the 
United States Armed Forces for defense training. 


evaluating the kill-ability of modem weapon systems. 


WHAT IS A RADIOPLANE DRONE? 

A Radioplane drone is an unmanned aircraft designed to 
be down by remote or self-contained control to perform a 
specific military mission at the lowest cost and with the 
highest efficiency. Every drone produced by Radioplane Is 
developed to meet particular defense requirements which 
cannot be fulfilled by man-carrying aircraft. 


00-1 9 TYPE . . . Standard radio controlled aerial target for all 
the military services, the tough. reliable and versatile OQ-19 
drone is used all over the world as an economical training 

SD-1 . . . Without endangering a pilot's life, the U.S. Army 
Signal Corps' SD-1 can be flown by remote control on photo 


.. . the world’s first drone family 




reconnaissance missions, returning within minutes with a 
photographic report of enemy activities. 

RP-77D ... Powered l>y Boeing's rugged 502-10 tui'bopi'op 
engine, the RP-77D provides high speed, and both high and 
low ollitude performance at low cost for the training of gun 
and missile crews. 

RP-77DL . . .The RP-77DL will carry the RP-76 target aloft 
for launch at altitude over the Army's Nike ranges, thus 
eliminating the need for diverting a manned plane and 
crew into a workhorse job. 

RP-76... (Shown attached to the RP-77DL) The rocket 
powered RP-76 has very high altitude capabilities for train- 
ing the Army's ground-to-air missile crews against fast, 
realistic targets. 

XKD4R-1 . . . Designed for U.S. Navy fleet target air-to-air 
and surface-to-air weapon training, the XKD4E-1 rocket 


drone flics a pro-set course by programmed (light control. 

Radioplanc has been selected by the U.S. Army to provide 
complete contractor operated fiighl services at White Sands 
Proving Grounds, New Mexico. This sen'ice includes fur- 
nishing aerial targets, ground support equipment, and 
operational, training, and maintenance personnel. 

B 

R..A.ID I O L-A-NEl 

A DIVISION OF NORTHSOF AIRCRAFT. INC. 

VAN NUYS, CALIFORNIA AND EL PASO, TEXAS 
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on the world’s most 
powerful known 
turbojet- 


FAFNIR 
breaks the 
“bearing 
barrier!” 
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PILOT model of a Petceplmn to be built during tbc coming bsoit 
vear at the Cornell Acronjutieijl Lnbnratim Mill resemble this 
sketch. Machine nil] cmplov "esc" nf pliotocclls. Other sen.soTs' 
ss'stems could be used. Iv C. audio, radio, radar, sensors sistems. 
Signals nmild eiitci flic association or memnrs cells nbicli would 


response nill probabb* be made b\ lights or printing code letters. 
.\n andio-l’erceptrou could learn to s|ieak and answer verballv, 
.\ctual number of ineinon cells and response uuits bas not been 
definitelv set. Console is fnr human operator during '‘teaebing" 
sessions. It is believed tiiat full-scale I’crccptron could eventually 
be made the siae of normal desktop. 


Electronic Device Simulates Processes of 


By J. S. BiiU. Jr. 

^^'asl^ingtOll— Ness statistiail thcors- 
which is the basis iif an electronic de- 
MCt that simulates the thinking proc- 
esses nf the himian liraiii and mm ex- 
plain tlic mechanism of hninan mcniors 
has been developed by Dr. I''rank 
Rosenblatt of the Cornell .Aeronautical 
Laboratory undcT the aaspices of the 
Office of Nar-.il Rescaicli. 

'ITie now theory has been piovcii ex- 
|xritnciita1K through a ishm motion 
model of a niacliinc called a Pereeptrmi 
svhich has actually denionsfratcd its 
abilih to teach itself. 

Less tlian one month ago, tlie sini 
plest type of a Perception model, 
uliicli could make only two responses, 
was placed in an environment tliat con- 
sisted siinplv of squares. Without liu- 
inan aid it perceived that some of tlie 
squares were located on the right liaiid 
side of its "field of vision" and .some 
were on the left. After seeing about 50 
squares randcnnly Incatcel at various 
vertical positions on both sides of the 


■field,” the machine adjuitcd its two 
responses so that one was always given 
when a square was situated on tbc left 
side of the "field" and the other when 
the square was to the riglit. 

'I'his was the first time that a coin- 
pletclv iniprogtainmedr unhuised elee- 
tro-ineclianicar svsteni liad iitganized 
anv infoniiatiun into a concept. Later 
es'periinents liave sliown the machine 
to be capalde of teacliing itself tlie dif- 
ference between several letters of tlie 
al|)lialiet. 

IBM 704 Used 

I'he work so far has been conducteel 
on an IBM 70d computer especially 
programmed to simulate the Petcep- 
Iron's unique wiring. This has resulted 
in a slow motion model of the Per- 
ceptron lliat takes about 50 niiii. to 
accomplish what an actual Petccptroii 
could do in a few thousandths of a 
second. 

This work has been under ONR 
-sponsotship for about one vear. Dr. 
Marshall Vovits. the ONR project of- 


ficer. iudie-ates that S-H).00il will h.ne 
hetn siKiit at the end of this fiscal scat. 
'Hie Saw hopes to provide about 
SIOO.OOII during the anning fiscal year 
for the construction of a pilot inodcl of 
the Petcepiton with possiblv l.OOl) 
ineinorv iinitv. It is believed that this 
machine will further prove Rosen- 
iiliitt's incmory theory vvliicli indicates 
that a larger Pcrceptron with about 
100.000 memory units should be ca- 
pable of working in very sophisticated 
fields cither through its own learning 
process ot the teaching efforts of a hii- 
man operator. 

llicse fields include; language trans- 
lation; libtarv research on a inucli more 
detailed and complete scale than now 
[jossible; virtually complete patent re- 
view in contrast to the rather sketchy 
review feasible today; guidance systems 
for athick vehicles that could conttibutc 
to the decision-making responsibility 
now completely on the shoulders of the 
lnim:m crew; reamiiaissancc systems 
that would he able tti report concepts 
a.v well as uncorrelated data about un- 
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COMPARISON between the gcucrjlly accepted organization of tlic 
iiiamiiialiau brain and the Pciceptron is shown above. Source of 
the sensory inputs in the illustration i-s limited to the eye. Connec- 
tions between the retina and tlie visual projection area of the btaiii 
are organized and may be traced. Beyond this point they become 
increasingly disorganized. The ;issociation cells of the brain in this 


random hookup arc likely to respond to widely varying sliiimli 
from more than one senson svstein, indicating that they- contribute 
to many separate memories of learning processes. Motor coites or 
icspoiisc system is again systematically iitganized. Pcrceptron which 
greativ resembles this biological svstem is based on tive laws of 
probabilitv as applied bv Cornell [.aboratnry's Rosenblatt, 


Human Brain 


predicted situations and many others. 

Rosenblatt and Yovifs indiftile that 
tbc major ptoblem now is to develop 
small, inexpensive and reliable inte- 
grators to serve as the memory cells of 
the Pcrceptron. 

Ciirtcntlv available equipment which 
could serve as integtators cost in the 
neighborhood of SIOD per unit and, 
compared with some of the proposed 
units which ate considered to be ptne- 
tica! now, ate compiirativclv large .and 

Size and Cost 

It is hoped fliat the 100,000 memory 
cell Petceptroo would not be larger 
tlian a normal size desktop and would 
not cost more than SI million pet ina- 

The memory ceils in the pilot model 
of the Pcrceptron will |wob;ibly be 
large electro-niccbanieal units which 
aie complicated and relatively expen- 
sive, but ran be counted on for reliable 
periomi.ince. It has been estimated that 
the construction of the pilot model and 



FIRST experiment in which an unaided machine classified infoniiatiLm was performed at 
Cornell Aeronautical Laboratory less than one month ago. A digitai computet was pro- 
giauuiicd to function as a slow-niotion Pcrceptron with two responses. With no prior 
iiiformabbn this machine was exposed to an environment of squares as shown above, Tlic 
squares were shown singly (dark squares). After seeing about 50 squares In various 
positions (light square) the machine had adjusted its two responses to give one for the 
left-hand squares and the other fnr the right-himd squares. 
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The Deacon followed the two cardinal principles for 
reliability. 

1. Know the stresses your component will be 
subject to (in other words know the environment). 

2. Build faithfully to the specifications that cope 
with this environment. 

At CPPC we feel one of our great assets is 
careful manufacture by a skilled and conscientious crew. 


Reprints ot the complete, original poem — 
The Deacon’s Masterpiece or The Wonderful One-Hasa 
Shay by Oliver Wendell Holmes sent upon request. 



CLIFTON PRECISION PRODUCTS COMPANY, INC. 

Clifton Heights Pennsyivania 
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obtiiiiing the first cl.ila ft;mi 

Its operation «il] probably require a 
rear with the present effort. 

description of tlie Perceptrmi 
\i hich wiif ap|5car in an Office of \ar af 
Researcli publication "Research Re- 
siesvs ’ in the neat future leads ap- 
proxiinatcK as follows: 

Ihe Prcceptron is the first non- 
biohigit-dl srstcni known to be capable 
of classifving, conceptualizing and sym- 
hollaing its envitninnent-especially a 
coniplctclv new and unanticipiitc'd cn- 
rironinent— in the absence of human 
training and control. The Preceptron 
c.in be expected to If.irn spontaneously 
without assistance of Ir.iining from a 
human operator. 

In coiiipatison the most modem 
digital computers, sometimes ettone- 
oiislv called "brains," could he de- 
scribed as verv rapid adding machines 
which stop or balk when any original 
decision is required. 

The'’ are dependent on man to set 
up or program the method of solving all 
* problems. 

I he Pcrceptron can rcccise its data 
through audio, visual and the other 
Upes of sensory systems whicli supply 
iiifonnation to the human brain. Ra- 
dar and other elccttomagnetic dcsices 
could also be used as sensors, .\rtificial 
sensory units 'vould pro'ide the Pet- 
ceptron with a nruch wider ‘ range" of 


expericiiec than ant natural system, but 
gcner.ilh the' could not match human 
sensiti'its and resolution in certain 


The "central nersous system" of the 
I’crceptriui. which takes this sensory 
inforination and identifies it, classifies 
it and uses it to form concepts, is he- 
hc'ed b\' Rosenblatt and naval scien- 
tists tn approxiiiiatc the human process 
mote closelv than any other machine. 
The memory cells of thi.s associate sys- 
tem ot brain of the Pcrceptron arc for 
the most part wired together r.mdmnly 
and not connected in a |)rccise piittern 
as in an ordinary electronic computet. 
Most Ilf the cells arc excited together 
when information is tca-i'ed by the 
Perceptrun rather than using a sep- 
arate inemotv ceil to store each bit of 
information. 

This agrees with generally accepted 
pii'siological findings whicli iudic.itc 
th.dt the ncr\e fibers connecting lising 
sensor'’ and motor systems arc organ- 
ized and traceable except tlirougli the 
association or "thinking" cells witicb 
arc apparentlv connected raiidomly. 
.\s a consequence the rcmo'al of cer- 
tain portions of the brain cuts tbrougli 
part of this orderly netw’ork of direct 
connections and can impair the sensory 
and motor fimctions. On the other 
iiaiid the memon’ appears to be dis- 
tributed throughout the association 




Heat -Treatable 


Electrodes 


Now/ there’s a PiH heat-treat- 
able electrorle that matches ex- 
actly the carbon content of 
super-strong metals— responds 
the same way to post heat- 
treatment. Result: You elim- 
inate many of the machining 
problems of weld r^airs on 
castings, forgings, etc. 

Low-hydi’Ogen iron-powder 
coatings and special core wires 
minimize impurities — present 
hot and cold cracking. You get 
deeper, smoother penetration 
with less spatter and slag. 
Electrodes handle easily— arc 
ideal for .25 and .40 carbon, 
chrome-moly, and 4130, 4140, 
and 4340 alloys. Get Bulletin 
R-48. Write to Dept. 313H, 
Harnischfeger Corp., Milwau- 
kee 46, Wisconsin. 


HARNISCHFEGER 

MILWAUKEE 48. WISCONSIN 
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Westinghouse proves 
jet combustion 
efficiency 


This plastic combustor model enables Westing- 
house engineers to predetermine combustion 
efficiencies in turbojet designs. Observations of 
the flow of the colored water and air bubble 
mixture permit visual evaluation of air flow 
patterns in normally unobservable areas of 
engines. This test method minimizes trial and 
error testing with handmade metal prototypes. 

Development of the latest J34 configuration 
for use in North American Aviation’s T2J trainer 
proved the value of this water flow analogy test 


rig when design modifications to permit the use 
of avgas and JP-4 or JP-5 were quickly and 
accurately evaluated. This is just one of the 
many complete facilities for research, design, 
development, testing and production of jet 
engines at the Aviation Gas Turbine Division, 
Westinghouse Electric Corporation, Box 288, 

Kansas City, Missouri. j-uoso 

you cAK BE suBE ... IF irsWbstinghouse 



Now.. .major components 
for weapons testing and control systems 
come as 

reusable, universally adaptable modules 


It's called MATE-ModuUr Auto- 
go rradout, the Arst signiAcant step 

matic testing systems. 

After extensive surveys, AMF has 
found that all automatic systems, re- 
gardless of type or complexity, can 
be reduced to the same, basic, pack- 
ageable components, 

WIPE RANGE AVAILAKIE 
AMF has already designed and pro- 
duced 19 of these modules-each one 
a self-sufficient package with a dis- 
tinct responsibility. Available to you 

programming and control modules, 
signal translator modules, compara- 
tor-evaluator modules and display 


UNIVERSALLY ADAPTABLE 

These modules can be put together to 
implement any automatic testing pro- 
gram. Or, any of them can be inte- 
grated with existing equipment of 
other manufacture. 

OBSOLESCENCE EllMINATEP 

system under test, MATE modules 
can be reintegrated into other sys- 

The result: complete Aexibility in the 
most complex systems; low-cost com- 
ponents available on short delivery, 
pre-designed to accomplish many dif- 


their usefulness and yaiidity o/fer 
resulting economies to prime contrac- 


MAJOR ASPECTS O 


The response of all types of weapons 
hardware can be evaluated with 
MATE, including electrical, mechani- 
cal, and hydraulic. Signal Simulators 
and Transducers are not part of the 
MATE line, but the system is de- 
signed to match most currently- 

transducer to display device, MATE 
modules take over. 

Contrel-the test sequence is 
gramming equipment.. -punched tape, 
bination of both. 


signal fvoluation-A key feature of 
MATE is the use of either analog 
or digital comparators which evalu- 

vde with a nominal operating level of 
10,000 vdc. Analog translators are 

other complex data for the analog 
comparator. 


tern is normalized to operate at 10 
vdc, just one reference supply of 


10.000 vdc, accurate to *0.02';i iB re- 
quired. Methods are provided for re- 


limits. Several" different display 

Your inqulriei Invited-V/rite to Asso- 
ciated Missiles Products Co. (a divi- 
sion of AMF), 2709 North Garey 
Avenue, Pomona, California. ..or to 
AMF, Government Products Office, 
Washington, D. C. or Dayton, Ohio; 
or Los Angeles, Cal. 



It's called MATE... It's from AMF 




for this brochure listing 
s, method of operation and 
tions of MATE Modules. 


cells unci partial removal of this tissue 
lia.v little effect on the nicmorv. 

Roscnhlatfs tlieorv of human per- 
ception rests on two general assump- 
tions- llie first is the concept of the 
"clistrihutcd’' mcinoiv just described 
and tile other is the psvcliologicnl prem- 
ise tliat any intelligent organism must 
obtain an understanding of its environ- 
ment through learning and experience 
rather than through inheritance. 

In keeping with tlicse assvimptioiis 
file memnrv cells of the Pcrceptrnn are 
-ill of equal strength and completely im- 
hiased and miptogrammcd before tlie 
karniiig process begins. Tlie connec- 
tions Iietvveen tlie memotv cells arc’ 
r.iiidomlv distributed tmlv in tlie sense 
that most of them do not follow a 
ligidly required pattern. This does not 
mipiv tliat the connections cliange 
while the machine is in operation. 

How Percoptron Learns 

'[lie Perceptron learns and claviifics 
information in a fairly ca.sy to iindct- 
staiid manner. Using the visual or 
photo Perceptron as an example, tlie 
niacliinc secs its environment througli 
a lens which focuses an imago and a 
"retina" of photoelectric cells. Each 
Imugc or stimulus activates a portion of 
the |)hotocc!ls. The signal from the ac- 
tivated pliotocells passes randomlv- 

through a portion of the memory cells 
as it reaches the response units, one or 
more of vvliich would be tunicd. 'Ilic 
memory cells which conducted this sig- 
nal to the "on" responses arc strengtfi- 
ened and their future output signals 
tend to dominate the output of the 
othcT memory cells, .^n aftereffect or 
iiieinors- trace is crc.ited by the rclatiu’ 
dominance of these memoty cflls. 

During the early part of any leani- 
iiig program the machine, like a humaji. 
tends to make mistakes. However, under 
lepcated exposures to tlie environment 
some traces arc gradually reinforced, 
and it can be shown hv probabilitv 
theory tliat certain stimuli 'ne.irlv ahvavs 
will invoke the same tcspims'e, 'itie 
niiicliinc is tlicn said to have reached 
and evolved certain '‘concepts" about 

Hie number of concepts developed 
and the probabilitv that the m.ictiine 
will adhere to than and give the proper 
response for a given sHinnliis are pri- 
mariiv functions of the iiieiiiorv cells 
.Old respon.se units in the inaclunc and 
the coinpkxitv of the cnviroinncnt. 

It is ptissible that tlie Perceptron 
will not spontaneously reacli tlic con- 
elusions about its enviroiinient that 
would be of the greatest assistana' to 
liumans wlio were using it to classifv 
data. etc. I'lic classifications that the 
inachiiie arrive at might not coincide 
vvilh those tliat liad been used in or- 
g.uiizing large existing files and libraries. 


infrared 

INFRA-BED 

infra-red 

infra-red 



let US send them V .^f^a.red items chat we 

-.rra will covet into'™®”®" °Lw calcium aluminate 

films set ne 

nauon-anvimu we're going to 

And these a^n't arrhemg" 

’’Totfed irproduction volume. 

We're doing a lot of '"“^^^'io^pTSmance-iesied 

pretty sure we c 
worth knowing. 
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. . your old mm shall dream dreams, your young mm shall see visions. ” 


JOEL ll:2S 


This Is the Missile Age. But where will it 
lead? What are its visions? 

At Martin, advanced design engineering and 
pure science are independently at work seek- 
ing answers to these space-sized questions. 
Advanced Design: Top systems designers, 
requirements specialists and creative engi- 
neers— on such pioneering projects as 
VANGUARD, TITAN and a variety of related 
space systems developments — are already 
applying their cumulative knowledge to 
tomorrow's technical problems of lunar probe 
and manned orbit vehicle design. 

Pure Science: And at our Research Institute 
of Advanced Study an already established 
and recognized organization of independent 
scientists is at work in the field of funda- 
mental research, which alone can open the 
closed doors of tomorrow's technology. Work 
currently under way at RIAS includes new 
investigations into particle physics, gravitation, 
photosynthesis and cosmic radiation. 
Somewhere in the early hours of tomorrow, 
these two main bodies of creative effort will 
meet on the threshold of a new age beyond 
the missile. 



SAt-TIMORB OENVeR ■ ORUArvOO 


or ill citiiblisliing atbitrury stattiiig 
points in tiicorctic-.il studies. 

In cases of this type it is possible for 
the human opcr.itor to force the imi- 
chine to reach the requited conclusions 
or in effect to teach it. In an elenicn- 
tan- example, a simple Perceptron with 
foiii response units should he able to 
distinguish between four different geo- 
metric figures or letters of the alphabet 
or anv gross shapes. If only two figures 
were used, the machine might form con- 
cepts about the location as well as the 
shape of the figures in its "field of 
vision,’’ rather man about the shape 
alone. It is possible for an operator to 
create and reinforce the proper memory 
traces in the machine so that it will 
torni the desired concepts. This is done 
through the feedback signals from the 
response units to the memory cells 
which arc responsible for creating the 
ineinorv traces when the machine is 
learning bv itself. Each time that a re- 
sponse unit is activated it sends a signal 
back through the memory cells that had 
called for its actii-ation, 

'Hiis feedback signal is the mechan- 
ism used to increase the strength of the 
nieinorv cells and builds the memory 
traces. Psvchologieally, back signal "re- 
wards’' the pattern of memory cells that 
favored the response unit. 

Creating Desired Concepts 

A manual switch enables the huimm 
operator to create the desired concepts 
within the michinc. Loosely tenned a 
"reward” button, this switch allows any 
trace in the memory cells to l)c rein- 
forced or ''rmvarded' when a given 
stimulus reccircs the proper response 
from the Perceptron. If an undcsited 
answer is given the operator may "pun- 
ish” the memorv cells which caused the 
response and lower their strength. 

Rosenhlatt's memory theory and the 
Perceptron arc based on the mathe- 
matics of probabilitr which do not rc- 

3 uirc a complete description or wiring 
iagram of the internal organi-<ation of 
am- svstem. Such a basis allows the 
liriibablc reaction of a hypothetical 
nervous svstem to he determined from 
a gi\-en set uf inputs without knowing 
the exact internal wiring of the brain 
or memorv cells. 

This inathcmaticdl development, 
which Cornell l.aboratoty's Rosenblatt 
lenns the thcorv of statistic.il separabil- 
ity, differs from most of those prcviously 
used in the study of mechanical com- 
puters and the human brain. These 
studies have primarily depended on the 
use of svmbulic logic and Boolian al- 
gebra and requite precise know-ledge of 
the wiring and switching arrangements 
in the complete svstem before responses 
can be determined. Digital computers 
are designed using these methods. 
W'hile Rosenblatt's theory- giv-cs the 
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2 BASIC PROBLEMS 

in testing 

electronic systems 


Many complex electronic systems— missile guid- 
ance is a good example-may require testing that 
takes days by conventionai methods. Yet the end 
function of such a system may last oniy a few min- 
utes-even seconds. 

Other systems, though less complex, must be 
tested in such large numbers that adequate per- 
sonnel are frequently unavailable to perform tests 
by conventional means. 

The SCATE system of automatic test equipment 
can solve both problems. It provides self-cheeking 
automatic testing which is fast, flexible and fool- 
proof. 

The system evaluates all 
Important parameters of 
equipment under test, in- 
cluding: 

1. DF sensitivity, center fre- 
quency, band width, power 
output, noise figure. 

2. Audio frequency gain, band 
width, power output. 

3. Video pulse circuitry, in- 
cluding pulse decoding, 
logic, digital comparison, 
pulse delays. 

4. Voltage levels, OC and AC. 

5. Servo response. 

S. Mechanical response. 

Stromberg-Carlson has stattding designs for all 
the standard components which go into a SCATE 
system, and is fully experiertced in designing cus- 
tom components which may be required in any test 
system. 

Complete details on the SCATE system and other 
Stromberg-Carlson automatic test equipment are 
available on request 

an b» tSBtsd automatically by the SCATE eyatem, 
“There is nothing finer then e Stromberg-Cerison" 

STROMBERG-CARLSON ^ 

'® t«l N- Goodman street • RochesUf 3. N.V. ® 



"Match-box" Tubes 


Novel recUiigiilar envelope «hd|ic for re- 
ceiving rubra, wliicli pnjvides greater re- 
linhilih. vlioeV-tevislance and iin])rovcd pet- 
forinance. yet permits use of some elcetrode 
•.Iructure as c’lmeutional tubes, lias been 
dcielo|x:d bv ^^'cstinghouse Klectric's elec- 
tmiiic tube division, KImira, N, Y. Ncn 
"niatcb-bo\" design climiinites c-untilcvc- 
cunstruction. reducing mierophonism. It al- 
permits more crnnpnet ebassis las'out. pr - 
sides grmiter spacing bchs-ecii leads for Insvc-r 
inlcr-elcctTodc cnpacitanec. 


PIONEERING IS OUR BUSINESS 



Pioneer in the field of air-borne cryogenic systems, Roneer- 
Central offers a complete line of liquid gas converters, 
valving, and capacitance gaging for artificial atmosphere 
equipment and coinparimcnt cooling and pressurization. 



ALTITUDE SURVIVAL SYSTEMS 


Finest in breaihing regulators— from mask mounted 
through pressure suit and capsule controllers, global 
survival kits and emergency equipment to support man 
in the high performance air vehicle. 


FUEL FLOW SYSTEMS 




I’crccptroii more liiiimin-likc qiiiilitics 
tlian the digital computer, the digital 
macliinc has the Siiinc adiantiiges ovei 
llie Pcrceptron that it does over iniin 
The digital computer i.s spetific-allv de- 
signed to |jerfonn rudimentarv mathe- 
matical j)rocc.s.scs icn- rapitUi- and ver- 
accuratclv so that it can solve compli- 
cated eqiuitinns in minutes where man 
Mould rce|iiirc years. 

I’c-adiiug tlic Pcrccptrnn hasie 
mathematics would he as laborious as 
teacliiiig tile human and it would prob- 
ably lunc almut the .same tendcuev to- 
Miird inaceuraev as man. 

Pereeptron's Promise 

Great strides arc being made with 
tiigital compiiter.s but as kir as memon 
storage for a given size, speed of opera 
tion and the ability actually to duplicate 
the human process of classifying infor- 
mation without direction, no digital 
proposal fias ap|)roachcd the Pcrceptron 
in promise. 

Rosenblatt bclies’cs tliat the most 
capbic computers of the futiitc prob- 
ably will combine fcatiitcs of both tlie 
Pcrceptron and tlie digital machines, 
lie also belics'cs that they ivill he tlc- 
.signed only after imestigntors in tin- 
field have devoted mote time to inter- 
disciplinary study in contrast to tlic 
tendency toward narrou' specialization 
that exists in many quarters hidai. 
Rosenblatt's I’h.D. is in psichologi 
but he has dciotcd some sears to .sta- 
tistical mathematics and electronics 
uliich has reinforced his belief that 
ideas of great importance will result 
from more cross-fertilization between 
the fields. As Rosenblatt is 29 \ears old. 
lie should base considerable time to 
see if his point «ill be proven. 


Pioneer vane type fuel flow systems, long the siandard 
of the industry, have now been augmenied by new, true 
mass flow systems of unexcelled accuracy and flexibiliry 
as required for jet aircraft and missile applications. 


Pioneer accuracy and dependability are exemplified in 
the complete line of .Airspeed, Mach-Airspeed, Vertical 
Velocity and Turn and Slip Indicators. Accelerometers 
as vvcil as Altimeters, both compensated and siand-by. 


MISSILE COMPONENTS . 


Pionerr-CemraPs cryogenic and instrument design and 
prrxfucdon experience is now being utilized in the 
production of cryogenic valves, pressure sensing probes 
and liquid level sensors fur advanced missile systems. 





Pioneer in the application of ultrasonics to the volume 
cleaning of pans and assemblies, Pioneer-Central is the 
first to offer a fully integrated, csbinetized type of 
ultrasonic cleaning system. 





Pioneer- Central Division 

DAV6NSOST. IOWA 
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Expansions. Clianjjes 
III A\ionics Industry 

l.itfon Iiidiiitriti has piutliuscd Air- 
hon. Inc.. Linden. X. J.. maker of 
nnetowase components, another in l.it- 
ton's growing list of acqiii.sitions. Air- 
turn. wiiosc current iinniial smiles rate 
IS apprcixiniatcls SiO niilliiin, employs 
SOO persons. O.nid Ing.iUs cuntimies as 
head of Airtron and will becoini. sice 
president of Litton. 

Other recently anninmctd expansions 
■ind changes in the a\ ionics field in- 

• DI-'aN Controls. Inc., will he new 
name of Mack 'I'riicks Inc. electronics 
disisimi, following Mack's decision to 
get out of the electronics business. 
Mack will complete present commit- 
inents but is not accepting new busi- 


• Stanford Reseaieli Institute has 
formed new Radar .\erophysics group 
to cany out studies insolving organiza- 
tion and operation of propo.sc^ Air 







Toroidal Coil Sysfem 



1 one .\ii \\ c.ilher .Sets ict nation-wide 
iad.it storm detection network. Lcmg- 
langc |)laiis include reseatcli on applica- 
tion of ctmiputers to wcatliet analvsis 
and forecasting. Dr. Mston G. II. Ligda 
heads new SRI group. 

♦ Kaiser .Aircraft & lilcctronics. division 
of Kaiser Industries Corp.. has formed 
new engineering tescateli and deselop- 
ment dcpaitnient which will be located 
at comirany’s Richmond .Madiiniiig 
plant in California. Wallace C. Grove 
will head new group in addition to be- 
ing responsible for Richmond plant op- 


• Sim Electric Corj)., Chicago, has ac- 
quired maimfiicturing facilities and 
product line of Texas Instninicnts' 
panel instrument department, which 
will be integrated into Sun’s owm in- 

withdrawing from panel instrument 
field, 

• Eleetionics Coq). of .America, Cam- 
bridge. Mass., has established 21,000 
sq. ft. manufacturing facilits' in Puerto 
Rico, near San Juan, which will produce 
electronic controls. 

• Offiier Electronics Inc. has broken 
^ound for new 26,000 s^. ft. plant in 



KEY ENGINEERING 
OPENINGS 
AT VOUGHT 

ELECTRONICS 





d Cunirol Kneinecr. E.E.. M.E.. 
•iih emphasis on flight stabilily 
1 problems or dynamics. (Spe- 
sralion given graduate study or 


• Loiigtcn Aircraft Co., Inc., Torrance, 
Calif., has acquired electronic assets of 
Stone & Smith Co. New acquisition, 


ins'Olving design of flush-moun(ed. recesi 
and cxicrnal antennas at all frequent 
for very high-performance aircraft : 


• Standard Electromagnetics, Inc., 
1 icderick, Md-, producer of relays and 
other electromagnetic devices, lias ac- 
tiuitcd new 20,000 sq. ft. plant at 
Walkctsiillc. Md. 

• Massa Laboratories, Boston, has be- 
come division of Cohu Electronics, Inc., 
San Diego. I'rank Massa remains head 
of new acquisition and becomes vice 
president of Cohu. Massa produces 
ultr.isonic desiccs and instrumentation. 

• Narda Ultrasonics Corp., Mineola, 
X’, has acquired .Alcar Iiistitimcnts 
Inc., Little retry, N. J.. also producer of 
ultrasonics. New acquisition will con- 
tinue in present location, with Benson 
Carling continuing as president of new 
Xiirda subsidiarv. 

• Gtimiell-Ilatris Electronics, Inc., 
Rosemead, Calif., is name of new firm 
which will design and manufacture 
custom filters, magnetic amplifiers, de- 
las' lines ,ind related dcsices. .Nfotgan 
Harris is president; Artlnir Gtinncll is 
vice president. Company .icldrcss: -IHO 
'l'tni|)lc Cits BKd. 


T«l Eqnipmenl I 

or Physics Dcgrc 


Rvliabilily Analsst. Requires M.E.. Physics. 
E.E., or Math Degree; broad knowledge 




CHANCE VOUOHT A 


AVIATION 


<, July 7, 1958 


Vought Vocabulary 


in'ge-nu'i-ty: 


designing a 12-ton missile 

to fit inside an atomic sub 


Chance 'Vought's Regulus II missile is twice as long as 
a city bus. It is crammed with delicate instruments, 
armed with a nuclear warhead. Yet Vought engineers 
designed Regulus U to serve safely, efficiently aboard 
the Navy's newest nuclear-driven submarines. 

They shock-proofed the missile against underwater 
blasts. They conditioned it for polar ice, or equatorial 
heat. They made it — like Vought's smaller Fleet veteran, 
Regulus I — a dependable weapon, accurate from con- 
ventional or nuclear subs, from surface ships or highly 
maneuverable, mobile shore launchers. 

Aboard its special, globe-girdling sub, Regains II will 
move invisibly any distance to its launching point. There 


it can begin a supersonic, long-range strike in minutes. 
Or it may lurk unseen for months as a patient and 
ready deterrent. 

A chilling prospect for woold-be aggressors, this 
example of Vought ingenuity. 

Scientists and engineers; pioneer with Vought in netv mis- 
sile, manned aircraft, and electronics programs. For details 
on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-11, 
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THE DAY 

AN AMERICAN RETURNS 
FROM OUTER SPACE... 


. ..will be another V-day for the free world 
—greater, perhaps, than any it has yet known. 

In the inner offices of the Pentagon ... in 
secret areas of our defense industries ... no 
effort is being spared to speed the day. 

For it will be a human pilot— in command 
of a craft that will bring both him and his 
secrets safely home— that will truly conquer 
Outer Space. 

The first American craft to attempt this 
conquest is now in its final construction 
stage. It's the X-15 ... missile-shaped and 
rocket-powered. . .product of a scientific proj- 
ect sponsored by the National Advisory Com- 
mittee for Aeronautics, the Air Force, and 
the Navy, It will discover what man encoun- 
ters when he enters space— and when he 
returns to the earth’s atmosphere. 

America is closing the gap 

The Army's Explorers give us dramatic 


proof that America had not been lag- 
ging in the race to space. The rocket 
engines that put the Explorers into 
Outer Space were minor modifica- 
tions of the same engine NAA's 
Roeketdyne Division has been deliv- 
ering to the Army since 1952. Four 
of Americu's major missiles use 
engines built by Roeketdyne; the 
Air Force Atlas and Thor, the Army 
Jupiter and Redstoiie. 

Missiles of all types use principles 
discovered by Missile Development 
Division in its 12-year researeh pro- 
gram, This division is now at work on 



NORTH 

SERVING T 


AUTONHICS 



the GAM-77, advanced air-to-ground 
missile for the Air Force B-52. 

Both missiles and aircraft depend 
on automatic control systems— the 
electronic eyes and ears of the Space 
Age. Autonetics Division is produc- 
ing these vital systems in quantity— 
with complete reliability. 

The new weapon-system concept 

America now shapes its defense 
around complete weapon systems, 
each designed for a specific role. 
Some will be guided to target by 
electronics: others will hove a 
human pilot’s ability to change plana 
or report results. NAA builds both 
-and both are needed for complete 
security. 

Los Aiigele.s Division is building 
two advanced manned weapon sys- 
tems for tomorrow's Air Force: the 
B-70, which will have global range 
andfly more than 2.000 mph: and the 
F-108. which will intereept would-be 


invaders far from our shores- and 
give us the reach to quash little wars 
before they become big. 

Toward a brighter tomorrow 

Many of North American's people 
are working on projects that prom- 
ise a more abundant life for a world 
at peace. The Atomics International 
Division, for example, is developing 
practical methods for turning atomic 
energy into low-cost electricity. Two 
major power reactors are already in 
Diieration ; a third is on the way for 
fifteen Southwest utility companies. 

Today, in North Amtrican and its 
divisions, you'll find ns potent a com- 
bination of scientists, engineers, and 
production men as any in American 
industry. Because they are con- 
stantly forging ahead into vital new 
technologies, much of their work- 
holds immense promise for science 
and industi-y. 


AMERICAN AVIATION, INC. 
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NEW TVPE 6 SERVO MOTORS 

Here’s one of the smallest precision servo motor series currently 
available. The new Daystrom Transicoil Type 6 Motors are 
wound for 26-, 33-, and 52-volt operation. Control phase is center 
tapped for operation with transistor drive. These Motors de- 
velop .125 oz-in. min. stall torque and 6200 RPM free speed. 
Each unit weighs only .9 oz. and is less than overall. 


NEW TVPE 8 INDUCTIVE POTENTIOMETER 



Thislnductive Potentiometer is an infinite resolution a-c poten- 
tiometer whose output voltage is linear rather than sinusoidal 
with the angle. Output voltage phase is dependent upon the 
direction of shaft displacement from null. When operated into 
load resistors not less than those sp>ecified, output is linear with- 
in .25% througli an angular rotation of -|-85° through null to -85°. 


NEW TVPE 8 SVNCHROS 



The new Daystrom Transicoil Type 8 Synchro Line consists of 
transmitters, control transformers, differentials and repeaters. 
Dimensions equal to BuOrd Size 8. Operation: 115V 400 cycles 
or 26V 400 cycles. Accuracy of ± 10 minutes is standard. Other 
accuracies are available upon request. Corrosion resistant con- 
struction throughout. Conforms to MIL-E-5272-A. Operating 
temperature range is -54C to -H25C. Higher temperature units 
abo available. 



NEW TVPE It INERTIAU DAMPED MOTOR 

Here’s inertial damping with no reduction in no-load speed! 
This new Type 11 Motor (BuOrd size 11) provides acceleration 
or deceleration damping in high-speed and high-gain servo 
systems. In non-crilical applications, this motor can be used as 
a low-cost substitute for damping motor generators. 



DATA SHEETS AVAILABLE Writeforcompletespecifications, mechanical data, dimensions 
and characteristics. Be sure to ask about our New 24 HOUR 
SERVICE for servo motors and motor generators. 
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DAYSTROM TRANSICOIL 

Division of Daystrom, Inc. 


Daystrom. Ltd., 840 Caledonta Rd„ 
Toronto 19. Ont. 

FOREIGN: 

Daystrom International Div., 

100 Empire St.. Newark 12, N. J. 


WORCESTER, MONTGOMERY COUNTY. PA. • PHONE: JUNO 4-2421 



► Solid-State Switching Device— New 
t\pe of solid-state switching de\icc. 
consisting of thin Uncr of aluminum 
oxide film deposited on tinv piece of 
iilumimim foil has been dcscloped by 
,\miv's Diamond Ordnance Kuxe Lah- 
(.ratdties (DOFL), Washington, D. C. 
Device exhibits properties of e.ipncitor 
with breakdown soltage of approxi- 
niatclv H V.. capacitance as low as 
D.OOOi microfarads, and a leakage re- 
sistance usually in the kilomegohm 
range. Upon application of critical 
'oltiigc, resistance drops to one ohm or 
less. Compared to thyratron, new dc- 
s icc is smaller, less expensive, more re- 
sistant to shock and sibration and 
Iiigh-cnctgy radiation, and requites no 
pou’cr supply. 

► New Higb Temperature Resistors— 
N'ew high temperature resistive film, 
consisting of combination of chromium 
and silicon, suitable for operation at 
250C has been developed b>' Battclle 
Memorial Institute. Material undergoes 
less than scrcral percent change in 
resistance os’cr 1.000 hr. ex^.sure at 
;sOC, has temperature coefficient of 
scrcral hundred parts per million pet 
degree centigrade over range of — 60C 
to 250C, and resistances of scr eral liun- 
dted to seser.il thousimd olims per 
square can be obtained. 

► More Semiconductor Price Cuts— 
General Electric Co. has cut prin' of 
pre-production samples of its new silicon 
cimtroiled-rcctificrs by 50%. 

► Missile Infrared Tests-Ait T'orcc- 
Aniiy-Nasy project to measure infrared 
radiiition characteristics of a \’ariet>- of 
U. S. missiles has been completed, mip- 
irlcmenting earlier tests on aircraft racli 
ation conducted at Pike’s Pc-.ik in Colo- 
rado. 'I'ests were run at Air Force Mis- 
sile Test Center, Florida, using hotli 
land and ship-based radiation analyxcr.s. 
,\ir Research & Dewlopnicnt Com- 
mand sponsored program. 

► T»x>-w8v Dcctia— Earls this year a 
British Valiant jet bomber made a night 
flight from Ottawa, Canada, oser the 
U. S. iis far south as Cape Hattcras and 
west to Cincinnati, using the back 
coscrage of the pair of Dectra stations 
in Newfoundland as a nar-igation aid. 
Signal is said to hasc b«:n good 
throughout the flight and accuracy high, 
.ilthough without a cooperating station 
ill the U. S. track infonnation only 
without range data could be obf:iincd. 
Ncwfoimdlanrl Dectra stations arc in- 
stalled for cialuation of Dectra system 
over route between Gander ,ind Prest- 
wick. 


► Signed On Dotted Line— Major con- 
tract awards recently announced by 
m-ionics manufacturers include: 

• Ford Instrument Co., disision of 
Sperry Rand Corp., has receis-ed SH 
million Navy contract for production 
of Mark llfi guidance computers for 
Tartar and Mark 119 computers for 
Terrier missile systems. 

• Spetrv Gyroscope Co. lias received 
S27.5 million Na\y Bureau of Ord- 
nance contract for production of Tar- 
tar missile guidance radars and associ- 
ated equipment. 

• Laboratory For Electronics, Inc., Bo.s- 
ton, lias receiied S2.8 million Air Ma- 
teriel Command contract for six AN/ 
APN-105 Doppler radar airborne navi- 
gatinii systems. 

• Consolidated Avionics Corp., West- 
bun', N. Y.. will design and produce 
missile check-out equipment for Navy's 
Pol.iris intermediate range ballistic mis- 
sile under new contract from Lockheed 
Missile Systems Division. New equip- 
ment will check continuity, leakage re- 
sistance of 2,000 electrical circuits. 

• Olympic Radio & I'elevision Division 
of The Sicglcr Corp. announces S700,- 
000 contract to develop airborne and 
ground recording and dabi handling 
equipment for Air Force’s AN-.ALD-5 
“Tall Tom" reconnaissance system. 
Oli-mpic is a corporate a.ssociate of 


[XPtRIlNML 
TEST PILOT 

position open at Bell Air- 
craft Cerporotion, Buffalo, 
New York. Extensive jet 
and fighter aircraft experi- 
ence required. Formal edu- 
cational background and 
experimental or produc- 
tion flight test experience 
desired. 

Send resume of quofificolions with 
■ flying lime breakdown to; 

George E. Klock, 

Supv., 

Engineering Employment, 

Industrial Relations 

Dept. A-35, 

Bill AIBCBAFT COBPOIUTIOI 
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T53-POWEREO Model 307,\ ij Icstbcd used hj Verfol to check out design features of new liclicopler, also is a deiiionstrator. 


Vertol Unveils Twin*Turbine Model 107 


By Er'vin J. Bullran 

Mottoii, Pa.-Protot\iK- of a nc« 
imilti-turbiiic transport helicopter, de- 
signed to put comincrciiil rotarv-«in| 
sclicdulcd passenger operations on a 
paying Irasis, svill be publiciv demon- 
strated for tlie first time tliis «fek br 
X'crtnl .Aircraft Coiyj. at Philadelphia 
International Airport. 

,\irline configuration of the new 
160-mplr. ^'ertoi 107 (,\W Kcb. 17. p. 
25) wliicli the company expects to liasc 


ready for delivery in 1961. « ill noniialb 
scat from 25 to 25 passengers. M'itb 
higli-density seating, up to 50 passengers 
will be carried. Its military counterpart. 
10 of nbicll liavc been rocentlv ordered 
by the U. S. Army Tr.ms^rtation 
Coqjs. will liase ptosisiun for 22 troop 
swts phis troop commander or 1 5 litters 
plus two medical attendants or variou.s 
cargo par loads tanging front one and a 
half to two and a half tons. 

Army’s Vertol YHC-ls should start 
coming off the production lines here 


C'.’rly next year. Contract calls for de- 
lisery of scren aircraft posscred b\’ twin 
General Klcctric T58s and three with 
Lycoming T55S. The letter contract, 
awarded hr Nar r' Bii.-\cr and funded br 
the Transportation Corps, totals more 
than SIO million. 

Indications arc that reason Army is 
fitroring the General F.lectric-powcrcd 
rersion is that this l.OOO-sbp.-plus tur- 
bine rvil! proride the YllC-1 witli 
higliet pcifonmmce capabilitr'. particii- 
ii.riy in the single-engine condition. 



MOCKUP COCKPIT (left) of .\miy YUC-1 sliorvs dual control layout nith insfrumenl flight panel. Full-Ieiiglh tniiispaienl panels on 
cither side of ixKikpit may be jcttiscincd for rapid exit. Cabin mockup (looking forrr-aidj has overhead mll-trpc door on riglil side. 
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lliim the Lycoming T55 can provide at 
if.s current 825-S60-shp. rating. 

Cir il liolicopter oiierators will reejuire 
mie-engine-out c.ipaoihtr- in this class of 
helicopter and Vertol is confident that 
nlien its 107 is tcadv for the airline 
market in 1961. the T'55 also will be 
arailabic in tlic I.OOO-slip.-jjlus class 
]jroriding prospcctir’c aistonicrs with a 
ihoiee of either engine. 

In its airline configuration, the 107 
rrill ric stronglv rritli tlie forthcoming 
trr in-turbinc Sikorsky S-61 for position 
in the next gcncr.ition of transport licli- 
c’lptcrs, not only among current opera- 
tors, but also those wlio liavc been 
holding off entering the field until ma- 
chines of sufficient capacitv to be eco- 
nomically feasible become ar ailabic. 

Feeling at \'crtol is tliat the nesv 
class of nclicopters can be expected to 
liave an impact on the helicopter air- 
line indnstty similar to that provided 
l)V the DC-5 in fixed-wing transport cp- 


Strong Competition 

,\s an indication of the heat of the 
cmnpetitive race in wliich the Model 
iu7 and S-fil ate engaged, V'ertoTs 
maniigemciit a little o'cr a year ago 
authorized go-ahcael on the project 
wholly with company funds. To date it 
has spent some SI. 5 million on a de- 
rehipmcnt program which has e.itcn 
deeply into net profits, 

.\lsi>, ill an ntfenipt to gain a jump 
on the competition bv haring a piece 
of demonstrable liardrr-are firing as 
soon as possible, the 107.^ testlrcd 
eonfigiiration rr-as produced and started 
its flight program in .kpril proving out 
the mnncrniis design features of the 
jirciject. 

Sikorskr-'s S-61 is not expected to roll 
lint until 'next year. 

Model 107A is slightly smaller than 
the |)roduction configuration, actuallv 
represents an carlv stage of the 107 
derelopment. yet is dose enough to 
provide useful engineering test data and 



REAR LOADING RAMP has hinged door letractcd up to engine deck to provide 70-tn. over- 
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Vesignec/ 

FOR AIRCRAFT-MISSILE 
WORK-HOLDING 
DEMANDS! . . . 

Hfre art four of many quick- 
acting powerfui DE-STA-CO 
Clamps which aircraft-missile 
manufacturers have called on us 
to design and imild. 

These Clamps (and many others) 
have solved countless work- 
holding problems particular to 
the aircraft-missile field. 

It's 100 to 1 you'll find your 
work-holding answers among 
DE-STA-CO's 120 models and 
scores of spindle accessories! 



TOGGLE 


CLAMPS 



pioudcs a Bight \ehick for checking 
(,ut production model featurcs- 

Basic huout of the 107 resembles Ver- 
tol's HUP scries, the rear pylon lasout 
]»oviding location of the sidc-by-sidc 
turbines ck-jr of the cabin area. 

In discussing specific aspects of the 
nctv helicopter's features with Aviation 
Wiii K, Vertol Vice President-Engineer- 
ing Lee L. llougliis noted that this en- 
gine position is a prime and essential 
factor in the 107 having a considerably 
larger usable cabin area (sonic 800 cu. 
ft.) than the preceding lI-21-whicli has 
600 cu. ft.— although the fuselage is 
eight feet shorter in oiet-all length than 
the H-21 and onli- eight feet ionget 
than the HUP. 


f)thet main points of the 107's de- 
sign pointed out bv Douglas; 

• Full cross-section rear loading tamp to 
prmide rapid loading of vehicles, in- 
cluding the .Army's three-quarter-ton 

Hidtaulieally operated ramp, whicii 
can be conttollcd from the cockpit 
or bi a cabin attendant, is designed 
to praiidc a cleat height of 70 in. from 
the cabin dossil to the ground. Ramp 
mas also he positioned at any desirable 
angle to permit stosvage of cargo that 
svill project from the .aft end of tiie 
cabin, or that can be reinosed. 

• Safety feature presides placement of 
all fuel in puncture-resistant bladder- 
tspe cells in externa] stubs designed to 


Vertol Model 107 YHC-1 

Military Prototype 


SPECIFICATIONS; 

Gross ncight 

Useful load 

Weight empty (ssith military cqsiipmciit) . 
Oscr-all length (blades folded) . 

Height 

Rotor diameters 

Cabin; 

Length 

Height 

Width 

Volume 



Passengers; 22 troops or 15 litters 
Engine; T-rS-GK-d (with gear reduction) rated 1.024 


nrp.— Normal rated (losser 


6,450 lb, 

9.100 lb. 

, .44 ft. 3.6 in. 
, .17 ft. 7.5 in. 
, . , 48 ft. 4 ill. 

,22 ft. 8.4 in. 
..5 ft. 10 ill. 
, ... 6 ft. 7 in. 
. . .795 cu. ft. 
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CLAMSHELL diiors proslde access to radio 


separate from the fuselage in esent of a 
cr.isli to minimise fire liazards. -Ail stub 
and fuel fittings arc designed to part 
cleanly and not rupture the tanks. 

• To simplify maintenance, all system 
items arc positioned cleat of the cabin 
to obiiate need of personnel to enter 
the fuselage. Electrical, liydraulic, con- 
Iroi lines and tr.insmission arc routed 
oscr the top of the fuselage, external of 
the cabin structure and housed in a 
lunnel nliicli is completely accessible 
by means of liingcd panels. Walkways 
arc provided atoir the fnseiage on cillicr 
side of the tunnel. 

. Afodnlar concept is ntili/ed fot all ma- 
jor components requiring maintenance: 
picLage replacement is planned fu: 
liub, tiaiismissions, mixer box. controls 
and shaft, so that the man in the field 
c.nn pnil coinpictc asseinblios for o\er- 
baiil or repair at tear-ccheloii depots 
i;itlier tliaii attempt to do tin's jol) on 
the spot. Vertol's goal is package te- 
placemcnt of am major compimuil-. 
in 50 mill, in the field. Projected main- 
tenance nian-linnrs for the 107 is .some 
609f. of that now experienced witli tlie 

ir-21. 

Few Geliy Components 

Only items alloived in tlie Isclly arc 
a few ventral mmnited antennas, Doug- 
las noted. .All controls are taken ii|) on 
tlie pilot's side of tlic fnseiage and ate 
enclosed in a conipirtinent fot reads' 
access, including boost actuators for liie 
!07's hydraulic system. Portions of the 
controls tliat go under tlic pilots’ scats 
will lift with tcmosable floor sections. 

All fiiding is external and at ground 
level and all oil let els can be read using 
.sight gages. Douglas also pointed out 
that the 107 will have no grease fittings 
aiivwhetc in the rotor svstem— oii iiibii- 



Braze Honeycomb Parts lor 
High Temperature Service 

Flexible brazing alloys sheets are available in ten different 
Nicrobraz alloys, in .005 or .010-inch thicknesses- Fiat or con- 
toured honeycomb sections can now be fabricated for 2000' P 
service. Sheet sizes up to one by six feet. Nicrobraz alloy 
sheets produce little or no diffusion when used at proper tem- 
peratures, are self-fluxing, and are made to provide the propier 
amount of alloy at the joints. Write or call for more information. 


STAINLESS PROCESSING DIVISION 

Wall Colmonoy Corporation 
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WHimKER>GYRO 
Leaders Inelectricell)' 
and spring driven 
Iree gyros, rate and floated 

systems- rate ofroll.pitcti. 
and yaw Indicators (or 
manned aircralt-bank 
and turn indicators. 


BE 


BRUBAKER ELECTRONICS 
An RAD leader in the field 


?FF^inp 
and checkout equlpments- 
IFF systems analysis - 
Air Traffic confrol 
systems-radar beaconry- 
detection equipments. 


D I 


DATA INSTRUMENTS 
Pioneers in equipments 
for fast and accurate 
analysis of test data, with 
automatic recording on 
punched cards, tapes, 
or printed lists — for 
aircraft, missile, industrial 
and scientific uses. 


E5 

® 

ENGINEERING SERVICES 
Specialists in lapid, 
accurate rebuctien 
ano eveluation of niilllary 
and commercial data. 
Currently hanrllingdata 
reduction lor tlaily missile 
firings at KoUoman 
Air Force Base. 

WC 

WHITTAKER CONTROLS 
The largest developer and 
builifer of custom-built 
higti-performance 

0 

hydraulic, pneumatic, and 
fuel valves, controls, and 
regulators for advanced 
miuile, aircreft, and 
industrial applications. 

NUCLEAR INSTRUMENTS 


N I EpSE. 


TELECOMPUTING CORPORATION = 



915 No. Citrus, Hollywood 38, California 



Whittaker 

cracks 

the 

barrier 

in 

gyro cost, 
simplicity, 
and 
instant 
readiness 



Performance Testing 


Environmental Testing 


These facailies, together with 

the gyro industry’s most competent 

and resourcefutengineering 

and technical personnel 

arc at your disposal 

to solve your most exacting 

gyro problems. 


To pul these facilities 
to work for you today, 
or for complete information 
on the spring-driven gyros. 

DonaIdJ.Raimnage 
Direcior of Field Engineering 
Whinaker Gyro, a Division o/ 
Tclecoinpuling Corporolion 
16217 Lindbergh 
Van Nays. California 
Phone:STuie5-2l3l 


For products and services of 
otherdivisions of the Corporation 

Telecomputing Corporation 
9 1 5 No. Citrus Avenue 
Hollywood 38, California 


350.000 gyros, custom designe' 
and built for 

exacting military applications, 
offers superb facilities for: 


Quantity production of mis.siles 
and target drones with flight 

of 45 seconds to 10 minutes 
brought a demand fora 
low cost mechanically driven gyro 
that c<)uld reliably and accurately 
serve the functions of roll, 
pitch, and yaw control. 

The goal of Whittaker's 
development program was to match 
or exceed the performance 
of electrically driven gyros, 
at 94 toW thecosl. 

Problem areas are solved, including 
(a) method of energizing, 
which Whittaker solved with a 
manually wound helical spring 

design, where Whittaker 
ively heavy rotor 
turning at low speeds 

(c) method of transmitting power 

(d) structures and packaging. 

The first operational unit, 
which was designed for a 
flight time of 2 minutes, 
was so successful that it 
brought an immediate demand 
for new applications, 
and more rigid specifications. 
Spring-driven gyros are now being 
built at Whittaker for 
10 minute flight times, 
with drift rates of 0.625° 
per minute, angular freedom to 360° 
on the outer gimbal and 
- 85' on the inner gimbal, 
and environmental capabilities 
which include shock to lOO G's, 
vibrations of 20 cps to 2000 cps 
at 10 G’s, and linear 
accelerations of 30 G's. 


is armed and caged 
at the factory, 
and hermetically scaled for 
instant readiness in the field. 
Slartinglime ranges 
from 0. 1 to 0.5 seconds. 



BUCKETS 

and 

BLADES 

tooled by 




means 

RELIABILITY 

The tools we design and produce 
are used by companies that 
forge, cast, roll, machine and 
grind air foils in all configura- 
tions. Your inquiry is invited . . . 
our field engineers are at your 


Thkhm Elec THK Meters (io- Enc 

MAIN OFFICE t FACTOer 

Ithacia.Nf.wYork 



cation «ill be used throiighont. with 
seals bciii| permitted to "weep" and 
colleet oil in traps. Tliis ss’stcin lias 
been found very effective on tlie rotor 
pitch bearing housing of the H-21, he 
reported. 

Wlicrcas on the M-21 cacli rotor 
transmission has its own integral cool- 
ing system, a single blower— in the tear 
pwon— will cool all oil for the 107's 
transmission svstem. 

Forward rotor bead, with its wiring, 
plumbing and cooling unit, will come 
off from top of the helicopter, the rear 
rotor head system will be tcmomblc 
through tlie engine deck, «hich extends 
across the top of fuselage. 

•Ml-mctal interchangcahle rotor blades 
will incorporate clectricallv cyclic de- 
icing system utilizing .050-in. rubber 
boots which has been tested success- 
fully at Air Force's Eglin .AFB climatic 
hangar and at Mt. Washington. Mass. 

^Vith a major portion of the fuselage 
striictmc of constant-diameter section. 
Vertol expects important economies in 
production— it is hclicsed that the 107 
structure ivill take some 15% fewer 
man-hours to build than the H-21. Fuse- 
lage will be comention, rl structure of 
aluminum alloys with titanium used in 
engine hot area. 

In addition to rear loading r.mip. the 
107 also has a donr’fonvard, on the 
light side just behind the cockpit, of the 
overhead rolling tspc to provide better 
watertight iiitcgriti than the side-slide 

Fuselage is designed for amphibious 
capability-Vertol expects to ha'C the 


107 certificiled to operate in Sea State 
3 normally (the V-4-t has similar capa- 
bility); by adding inflatable bags to the 
tips of projcctin| stubs, to pros idc addi- 
tional lateral stability, the new helicop- 
ter is expected to be capable of oper.it- 
ing in Sea Shite 4. 

Cockpit will be prosided witli full 
dual all-weather instrumentation, if s’e- 
sired, including autostabilization equip- 
ment, cither the ’Vertol-deielnpcd me- 
chanical stabilization augmentation sis- 
tem or an electronic aufostabilizatioii 

One of the features included in the 
military \orsion is a scat for the troop 
commander located behind and bc- 
t«een tlie pilots so that the commandci 
can maintain close contact with the 
fliglit crew during aswult operations .ind 
his men. Crew and troop commander 
also haic communications with the 
troops lia a loud-speaker system. Tlil.s 
close liaison lietneeii flight crc«- -amt 
troop commander Iras been proicn a 
necessary feature in I'rcnch combat ex- 
perience with the fI-21 in .Algeria. 

Fuselage also incorporates a pmiel 
in the floor for greater case of honking 
onto fxtcrn.illy carried cargo; tliis 
method pennils a man in tlie cabin, 
using a boat hook, to engage cables tied 
to cargo, drasv them up and connect 
them to tlic e.irgo sling, obviating need 
for a man on the ground- 

Vcrtol foresees considerable stretch 
possible witli the present 107 configura- 
tion and indications are that future, 
larger models svill maintain current, 
n-ar-ramp loading configutatinn. 


Killian Stresses Creative Research 


Dallas— More CTitic;il a])praisal of the 
qualits of U. S- rcscarcli effort is neces- 
sary to make sure that rcstarcli is as 
creative and productiic as possible, ac- 
cording to Dr. James R. Killian, Cliair- 
man of the President's Adiisorv Com- 
mittee on Science. 

Calling for greater emphasis on 
quality in the national tcscatch effort, 
Killian said “we wii no longer accept 
all research on faith, or believe that re- 
search, just because it is called research, 
is bound to be good." lie spoke by 
leased wire from Wasliington at the 
dedication of a new Texas Instruments 
semiconductor plant hete. 

Killian also said that the quality of 
research depends on proper allocation 
of effort and money between research 
and dciclopnicnt categories. He said 
that too much emphasis is gi\en to de- 
velopment and too little to basic re- 
search. In the area betneen basic re- 
search and development. Killian said 
tlicre arc deficiencies in supporting re- 
search work wliich, if done more thor- 
oughlv, could avoid costly mistakes in 
hardware dciclopmcnt. 


.U a sy ni])()sium on solid state dc- 

plant. industry experts predicted signifi- 
cant expansion of the use of semicon- 
ductors based on the current state nf 
the art. J. ,A. Morton, director of de- 
ichi|)mcnt for Bell Telephone laibnra- 
torics, told the group that with the 
addition of tliffnsicm-silicon technologi’, 
the Isisis for a significant development 
effort exists tiglit now. 

Motton said that the current body of 
knowledge is complete enough to al- 
most guarantee that a three to fi\c year 
development effort should improie re- 
liability and cost factors which arc 
"paramount to tlie creation of largo. 
coin|j]cx systems for military and indus- 
trial use.” 

Despite tlic present capabilitv for 
expansion, Morton pointed out that 
contimiing research can be expected to 
produce nesv knowledge and new in- 
lentioiis in the ficld- 

Transistor electronics is the leader of 
a broader field of solid state electronics 
to come, -Morton said, "Some of the 
nesver knowledge of the physics of fer 
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romagnetic, fcrtoclectric. electrolumi- 
nescent and cryMcnic materials is al- 
ready being developed into new tech- 
nologicallv signifiant dei ices. 'Ihus we 
have ample reason to believe that there 
Is being generated now, and will be in 
the future, research knowledge that will 
create an even greater solid state tech- 
nology than one can see by simple ex- 
trapolation of the present." 

Gordon K. Teal, Texas Instruments 
assistant vice president and director of 
tcscatch, told the group that transistor 
electronics is now teaching maturity. 
He said there is enough s-aricty in de- 
lice ti-pcs and enou^ experience in 
tlieir use that "we arc no longer flooded 
W requests for new specific tvpes." 

Efforts ate now being concentrated 
on acliieving reproducibility within nar- 
row specifications, imptovin| certain 
pirameters, increasing reliability and 
cutting cost. Teal obsersed that sur- 
faces ate being studied intensively and 
that it is beUeied that some of the 
research tools and techniques now em- 
ploi-cd will bring deeper understanding, 
improved ^jrocesscs and techniques and 

'Teal noted that while the major part 
of transistor and rectifier effort is cen- 
tered on germanium and silicon, inter- 
metallic compounds offer possibilities 
Ilf improsed operations. He listed in- 
dium phosphide and gallium arsenide as 
materials that thcoreticallv might op- 
erate satisfactorily up to 30O-45OC and 
said that gallium arsenide, because uf 
its higb carrier mobilities, might be ex- 
pected to be superior to silicon for high 
fiequeiici- transistor operation. 

Noting that for broad application, 
transistors must har e a functional capa- 
bility o\et a wide frequency range, 
Mervin J. Kelly, president of Bell Tele- 
phone Laboratories, said that ptesent 
semiconductor technology permits de- 
sign of transistor structures which can 
operate over a frequency range of 1,000 
me. Recent research has demonstrated 
an extension of tliis range to 6,000 me.. 
Kelly said, and it now appears possi- 
ble that semiconductor amplifiers will 
be realized that can operate at frequen- 
cies as high or higher than those of ad- 
sance design electron tube structures. 

Power capabilities of 50 watts ha\e 
been realized at the lower frequencies, 
and Kcllv estimates that the power ro- 
rmirements of about 80% of existing 
electron tube applications can be lian- 
died bv transistors with the current 
state of the art. Combining ftequenev 
and power limitations. Kells estimates 
that at least 70% of ptesent electron 
rube applications aic tcchnicallv sulncr- 
iiblc to .semiconductor penetration. 

Kelly told the group that more flian 
functional adequacy is needed to ac- 
complish this penetration of 70% of 
electron tube applications. He said the 
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FLORIDA RESEARCH AND 



ISOLATION— Ten square miles comprise the site of 
Pratt & Whitney Aircraft's new Florida Research and 
Development Center. Experimental shops- and offices 
covering some 17 acres are in the foreground, while the 
tests areas, barely visible in upper left, lie four miles in 
the background. 


LOCATION— The new Center is located at United, 
Florida, midway between West Palm Beach and Lake 
Okeechobee, in the upper Everglades area. It is almost 
surrounded by a wildlife sanctuary. Most employees live 
in the cities and towns along the east coast of Florida, 
driving to the Center on excellent new highways. 


DEVELOPMENT CENTER... 


Another Unmatched Engineering Facility to 
Advance Propulsion Systems of the Future 


Future aircraft and missiles may require propul- 
sion systems far different from those in wide use today 
—different in size, power output, appearance and per- 
haps even in the basic method of utilizing energy. 

To probe the propulsion future . . . and to build 
and test greatly advanced propulsion systems for 
coming generations of flight vehicles, Pratt & Whitney 
Aircraft is now operating its new Florida Research 
and Development Center, This facility supplements 
Pratt & Whitney's main research and development 
installations in Connecticut. 

The new Florida Center, financed and built by 
Pratt & Whitney Aircraft, is unique in America’s air 
industry. Here a completely air-conditioned plant 
with 17 acres under roof is specially designed and 


equipped for the development of new power plants 
of virtually any type. Testing is handled in special 
isolated areas; the nearest is four miles from the plant 
and many miles from any inhabited area. The new 
Center can be greatly expanded on its 10-square-mile 
site. Continued isolation is insured by a vast wildlife 
sanctuary in which the Center is located. 

Today about 1800 people are employed at the 
Center, of whom about half are scientists, engineers 
and highly trained technicians. By late next year, a 
total of about 3500 employees is anticipated. 

The new Florida Research and Development Center 
is one more reason why Pratt & Whitney Aircraft is 
able to continue producing the world’s best aircraft 
propulsion systems ... in whatever form they take. 



Pratt & Whitney Aircraft 

Division of United Aireroff Corporation 
CONNECTICUT OPERATIONS— East Hartford. 

Major Branch Plortts — Meriden, Middletown, North Haven, Southington. 
FLORIDA RESEARCH AND DEVELOPMENT CENTER— United, Florido. 



5 GREAT 


with the addition of its 
new models 500 and 680f, 

Aefo Commonder now offers the 
world’s most versatile fleet of 
light twin executive aircraft! 


picicnr itiilc of TcUability. Iciigtli of 
tifi: jnd coil of ptoeliiclioii ate inadc- 
qiulc foi siiccoiifiil competition in 

I’!ffeCti\c onelcrstiincling and control 
of siitfacc effects leas cited bv Kelly as 
a kev to oietcoming these shortcom- 
iiigs. Right iioie, teliability and long 
life can he obtained by controlling the 
surface, but the ptucesses requited cost 
so nniclr thei limit tlie areas of appli- 
cation. Understanding of surface ef- 
fects is cspected to come with contimi- 
ing research, and resulting kne cost 
processes will permit massive applica- 

Discussing costs, Mark Shepherd, 
)r.. lice president of the Scmictniduc- 
tor-Coniponcnts Diiision. said that 
mechanised production techniques, 
along iiitli new deiice deiclopments, 
will cut inanufactuiing costs mer the 
next decade and that these cuts will be 
passed on to the ciistonicr. lie pre- 
dicted that the full impact of mcchan- 
i/ation will be felt by ld6s. and that 
this factor, plus such developments as 
the glass transistor which a fcii' firms 
liaiX' alrcadv built, will cut gcniianiuni 
transistor prices to a point iihcrc tliei' 
arc directly competitive with \acuuni 
lulics on a cost basis. 

Slicplierd said that silicon transistot 
|)riccs will also fall as production econo- 
mics are realized. lie pointed out that 
ai'ciage price of these dciiccs has 
dropped 609t in the last font years and 
predicted that the doiinusird trend 
will continue. 

Maimfafturcr Denies 
P.16 Design Charges 

Geneva— Mugiiiid I''ahrzciigiverkc Al- 
tenrhein designers of the con- 

troversial Swiss P. 16 eroiind-attack air- 
plane, ha\-e denied cliarees made bv 
Militarv Minister Paul diaiidct (.-WV 
lime Ife, n, 297|. 

I'l'A told A\ lAi ION M hux that the 
eontract between them and the re- 
ipiinsiblc goieniment agency (K'lA: 
Kriegstcchnischc -\bteiluiig) was based 
on British requirements accepted by the 
Swiss as design criteria. 

Company said it had informed Ki 
of changes in design, also as required 
hi- contract. 

Companv is still trsing to get a can- 
celed order for 100 P. I6s reinstated. 
It was canceled by decision of a seicn- 
man federal council less than three 
months after the order was placed bv 
.1 majority rote of parliament. Reason 
cited for the cancelation was that a 
deliierv delay «-.is expected, due to 
redesign of the plaiic’.s hydraulic sis- 
lem which was lilamed for the accident 
to the third prototspe. 

Major contention centers around the 
aircraft's hvdraiilic scno-coiitrol svstera. 


Basic airplane liidraiilie system follows 
British requirements and uses British 
and U. S. components. 

Concept of the servo-control systenr 
is the Lcduc-)acottct tvpe of h’rcnch 



arc duplicated, but surface actuators 
and return lines arc not. Design of 
the system has met British require- 
ments. eompani' says. 

Tliere is some possibiliti' of inter- 
action between sistenis in event of fail- 
ure in one si stcni, because they share 

return line failure the control system 


maintains enmigh fluid for a return 
to base- In the Leduc-Jaeottet system 
the only fluid pumped is the amount 
needed to actuate a control surface, 
llittc is no constant leakage flow as 
in some other types of systems. 

P. 16 accident has been traced to an 
interaction between the main airplane 
hydraulic sistein and the suction side 
of a pump of the servo-control system. 
Primary cause of failure was not in the 
scno-actuator system nor dependent 

technicians plus other Swiss 
and foreign experts' haic been able 
after tigorous tests to duplicate the 
cause and sequence of the accident. 


AIRWORK Opens A NEW 
Accessory Overhaul 



of all accessories for betli reciprocating and ]et engines. 

• Located nest to the Miami Airport; 

1740 N. W. 69th Avenue, 

Miami, Florida 

• Overhauling carburaturs, magnetos, ignition harness, OC 
generators, voltsge regulators, reverse current relays, 
starters, fuel pumps (engine driven and submerged), 
vacuum pumps and hydraulic pumps. 

• Eschange accessories carried in stock, 

• Accessory overhaul for the new Jets will start by early 

• For details, call: TUxedo 6-3467 

SOUTHERN DIVISION 

524S N. W. 36th SI., Miami Springs, Ffonda 

miHTt • CLEVflINg . MMRIl • MILLVILLE • WfSHIHSTOH 
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ALCOA PREMIUM CASTINGS 


Alcoa’ Premium Castings permit 
enormous savings in the production of 
aircraft components which formerly 
required extensive machining. For ex- 
ample — some especially complicated 
impellers cast in aluminum have re- 
sulted in savings of 90 per cent, or 
SI, 000 less than machined pieces. And 
they meet every reqtiirement for high 
strength and smooth surface finish. 

Impellers are exacting items. They 
spin at tip speeds up to 2,500 fps 
(60.000 rpm fora diameter part). 
Cast with Alcoa premium-strength 
C35S-T61 aluminum alloy, properties 
are guaranteed in the casting. The 
smooth, curving blades, often taper- 
ing to a delicate ‘At' edge, have ,(X)5' 


to .010" tolerances. Even difficult 
shrouded impellers with cored air 
passages, which are cast with a surface 
finish guaranteed to 125 microinch 
maximum, actually run 50 to90micro- 

Alcoa has steadily been refining its 
ability to produce high-speed rotating 
parts since 1944. Research through 
spin-testing, stress analysis, high- 
strength plaster cast molding and new 
alloys has evolved this unique proc- 
ess with exceptional cost savings. 

The premium-casting process, so 
successful with highly stressed im- 
pellers, is an exclusive Alcoa develop- 
ment. For information about saving 
on your machining costs with Alcoa’s 


premium-casting process, call your 
Alcoa sales engineer. Or write Alumi- 
num Company of America, 1800-0 
Alcoa Building, Pittsburgh 19, Pa. 
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BUSINESS FLYING 



Nibbio Aims at ‘Second Plane’ Market 


By David A. Anderton 

Mi^an-A^•iamihmo’s V. 14 Nibbio 
tour-scat executive ttjnspott is being 
I ffered as a "second airplane" to coin- 
pjnies already operating larger and mote 
V qrensive twin-engined business aircraft. 

I Ills sales concept is in addition to 
the company’s norma! effort to sell the 
-irplanc for nhat it is— a light transport 
designed for European business use. 
i'lit their "second plane” idea, similar 
to the arguments adsanced by manu- 
facturers of small European cars, seems 
to recognize tacitly tlic tough competi- 
(All lhc\- face on tlic e.xcaitive market 


from American planes. Aviamilano says 
the Nibbio is not in a category with the 
big .American twin-engined e.xecuti\e 
airplanes, but that its performance 
and economy will make it a worth- 
while investment as an alternate when 
only two or three people have to make 
short trips by air. 

Company Guaranty 
The company guarantees a lS9-inph. 
cruise speed, and— if flown 600 hr. per 
veat bs' a professional pilot— an annual 
operating cost of just over three cents 
|5cr passenger mile. 

.\itplniie meets both Italian and U.S. 


airworth^ess requirements in normal 
category. Price is 516,800 from Milan, 
and optional radio equipment such as 
24-channcl VilF and radio compass n ill 
raise. the final equipped price to 520.- 
000 . 

,\ll cost figures arc based on ciit- 
tenf prices in Italv, svhich are almost 
directh- comparable to U.S. prices. 

Nibbio is one of a ptogressise fam- 
ily of sport and executive airplanes de- 
signed by Stelio I'rati. well-known Ital- 
ian aeronautical engineer and professor 
at the Politecnico di Milano. Direct 
predecessor of the Nibbio was the I'. 8 
i'alco. a single-engine two-place sport 
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THE SKY IS 



INTO THE EI3S^IT 


Under die water ... on the water ... on land ... in the 
air . . , and out into space . . . in aU these areas Hughes ad- 
vanced technology is being applied to vital military and 
commercial electronics projects. 

In the space satellite field, for example, Hughes is active 
in the preliminary design of guidance and control systems, 
comnumicaiion and telemetry systems, and sensing devices 
using infrared, optical and radar techniques. 

Responsible for guiding and fonmilating the advanced 
systems concepts that make this new product diversification 
possible is the Systems Analyst. His creative thinking has 
motivated such new Hughes projects as advanced ballisitie 
missile guidance, space vehicle systems, and tactical missile 
5)-stcms. Other new programs initiated by Hughes Systems 
Analysts include advanced radar systems for all areas of 
military and civilian applications, including AICBM, missile 


guidance, early warning, air cratfic control; and integrated 
electronics systems for undersea warfare. 

Currently the Hughes Research and Development Labo- 
ratories arc engaged in the greatest expansion in their his- 
tory. Professional oppotlunicies have never been more 
promising, espeeiaUy in die more senior areas such as 
Systems Analysis, 

Other Hughes acrivides arc also participacing in the ex- 
pansion. Hughes in Fullerton is developing and producing 
advanced three-dimensional radar systems. Hughes Prod- 
ucts, the commercial activiry of Hughes, is producing an 
electronics system which automates a complete line of 
machine cools. 

Today Hughes olfecs Engineers and Physicists the oppor- 
tunity oflocacing with an csublished firm and working in 
advanced new technical fields. 



HUGHES 


FKTuit^nMIc stadln conducted by the Hushes Research Labon- 
lories include funds mental researeh in the physics and ebensisuyof 
femtes, synthesis of ferrite materials and development of ferroniag- 
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NEW 


RESISTORS* 

Crafted with Precision 


For 

I oppUcatioiis. 

Hermetically sealed by bonding glass- J 
kovar headers to high thermal, shock 
resistant glass housings. 100% humid- , 
ity-proof- ; 

Netwobks' new. truly accurate, pre- 1 
cision Resistors are available in Va.'A. j 
I and 2 watt ratings at lOS'C ±0.1 to ! 
Kc. Units for 125°C available on 
I special order. Lug types or flexible leads, 

I Test results prove substantial improve- 
ment over MIL specs. They combine ; 
remarkable stability, under load and on 
the shelf, with exceptionally low tem- 
perature coefficient. 


Reliability 
Conservative Ratings 
Stable Characteristics 


NETWORKS 
ELECTRONIC 
CORPORATION j 


plant that cxcittel nitttli inttrtsi all 

'I'ltc I'.l-I fnlltms tilt I'altii fonmilii 
aiiel is pfiiiiarily ;i scaltri-itp torsion of 
that air]3liim.'. It is a siiiglo-ciigino 
fi.iir-sciitcr iiil-wiiDtltn iiirplatic witit ph- 
wootl aitti hihric covering. Powcrplanl 
is a l.ycoiiiing O-sfiO rated at ISO lip„ 
driving a llarlr.tll oiinstaitt-spccd pio- 
jjoilor. l''uol is OO.'Qfi octane, carried 
in ttvo wing tanks and one fnsdage tank 
with a total capacity of s5 U. S. gal. 

Cross weight of Xihhio is 2,550 lb. 
I his figure is ulsii the maximum landing 
weight. Umpty weight is 1,500 lb. 
N'onnal wing loading is 18.4 [>sf.. and 
power ioiiding is 14.15 Ib./hp. 

h'uscl.tge strnctttrc is moitoctique. 
and is broken dtmit into two sections 
bolted together. Cabin size is 5.6 ft. 
wide. 7.5 ft. long and 5.9 ft. high. 
[Iicte is luggage spate behind the re.ir 
scat which can be reached during flight. 

Pilot position is comentiimal, as is 
the instrument layout. 'Hie cabin is 
large, and controls arc all within easi 
reach of the pilot. 

\\'ing profile is N.\CA 64000 scries, 
s'lih I55r thickness ratio at the tool 
and 105? at the tip, and a 4-dcg. wash- 
out. Wingspan is 51.2 ft,, and area is 
128 sq. ft. Plain Haps arc fitted. 

Triack landing gear is clcttriealls 


retr.iet.iblc with a meehanie.il standhs 

I'irst impression on entering the 
N'ibhio is that of roominess and ne'al- 
iiess of the entire eabin layout. Cock- 
pit checkout is routine and simple, I-'or 
taxiing, about 2,000 engine rpm. breaks 
file phiiic lno.se and iiniu's it e-.isilv on 
grass; an additioiiiil 200 rpm. makes 
90-deg. turns possible. ^Vith nose- 
uheel steerable liy tlie rudder pedals, 
gionnd manemeting is ease. 

Takeoff Data 

In takeoff with 20-dcg. flap deflee- 
tion, nosewhtel lexiies the ground at an 
indicated 47 iiipli., and the plane is 
airborne at about 65 niph. Correetcxl 
takeoff distance is 590 ft. 

Cliinbouf after takeoff ssitli maxi- 
nnini continuous power and the .lir- 
plane in clean ennfigutatiun is 1 .20(1 
tpiii. at .ill indicated airspexid of 109 
mph. With CTuise power this rate is 
reduced to 700 fpm. 

Shific and dyn.iniic stabilitv is posi- 
tive and characteristics are good. 

Stall ssatning is a buffeting that 
starts about 10 mph. ahosc the stall; 
loss of altitude is mil more than lOn 
ft. 

^\'ith power on and tlie airplane 
dirty, tlie stalling speed is 51 mph.. 



Chemical Dispenser in Production 


.Airfoil-sfiuped perforated dispensing unit, mounted under wings of fiteannan agrieufbiraf 
airplane. Is designed tn permit pilots to sprni. dust, seed or fertilize bi simply resetting a 
cockpit control, obsiating need for time-consuniing equipment ctumgeover. Su*ntli rates 
niai be laited ftuiit 53 ft. to 100 ft.; flow rates can be modified from one to 180 gal. /acre, 
the prnducer of the new Swathrnaster dispelling unit. I'ransland .\ircraft, reports. Designed 
by veteran actial applie.ilor Joe Sellers, Swathniasler consists of a stainless steel, cortosion- 
resistaiit assciiibh made up of two outer panels and a center section in uliich material is 
mixed and agitated. In the front of the unit is an air intake taking lOD cu. ft. of ram 
aic/see. On top of the unit ate jicrforatiuns for dispensing dust and liquids; undersurfaces 
are Imis-ercd to release jicllets and seed. Complete installation neighs about 115 lb. 
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ROLLS-ROYCE DEVELOPMENTS 

Air Cooled Turbine Blades in Service 


The latest Rolls-Royce Avon turbo jet engines in 
squadron service have air cooled turbine blades. 
This feature permits the use of higher gas tempera- 
tures, giving an increase in thrust per pound of 
engine weight, without affecting blade life. 

The proving of this advanced feature in 
squadron service has established its basic reliability 
and air cooled turbine blades will be incorporated 
in the later marks of Rolls-Royce turbo jets and 
prop-jets for civil air transport. 


—another technical advance in 

ROLLS-ROYCE 

GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES • MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS • NUCLEAR PROPULSION 
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TINY TOWN OR MIGHTY METROPOLIS Esso is there . . . 
at eoo^airports from Maine to Texas! Leave it to those Esso Aviation 
Dealers ... to give your plane the knowing kind of service it needs to keep 
you right on schedule. With an Esso Aviation Credit Card (they’re easy 
to apply for). you can charge almost anything— including gasoline, oil and 
lubrication (you can't beat those Esso Aviation products) and even tire 
and battery service, landing fees, overnight in-transit storage and minor 
emergency repairs. How’s that for a good deal? 
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Air Surveyor 


•Mr SCCV1CC1-, Ottaw a, lot estcnsivc aerial snr- 
Occca control, tlie 680 Super will fl> more 

than IIO.ODO line miles ntiluiiig ^double 
threc-man crews. Plane lias magnetometer 
mounted in tail boom, radio altimeter, 
Sperrv C-d Gvtosjti compass. Ilamlyn 
IITR-IO liigU-frcquciicy cominiinications ra- 
dio, dual ARC radio compasses and Narco 
Sapphire \'IIF radio. .An .Acropath con- 
tinuous strip film camera is mounted in tlic 
cabin floor. 

with power off, the same configuration 
stalls at 55 niph. Stalls arc gentle and 
recovery is almost self-initiated bv tire 
airplane. 

I'ull-tiirattle level flight runs produce 
a maximiiin speed of 205 mph. Maxi- 
mum cruise speed is 192 mpn., normal 
cruise is IS9 mph., and must economi- 
cal cruise is IfiS mph. at 5.000 ft. 

In the pattern, gear is lowered belosv 
124 mph.. and the flaps go down at 
about 112 mph. or less. Normal pat- 
tern speed is about 95 mph.. and 
after flareout. the airplane touches 
down at about 59 mph. Landing run 
corrected is 490 ft. 

The company guarantees a range of 
over 800 mi. at maximum takeoff 
weight, and Ihc abilitv to climb over 
mountains of 17,000 ft. which coters 
European operations by a safe margin. 
Cost Accounting 

Aciamilano calculates cost of Nib- 
bio operations in the usual manner, us- 
ing figures that apply in Italy. While 
cx.ict comparison with U.S. prices is 
not possible, the over-all differences 
aren't too mucli and cm be easily 

I"or example, the salary for a pro- 
fessional pilot in Italv is lower tlian in 
the U. S.; in balance, fuel and oil 
prices arc higher in Europe tlian in 
America. 

Cost analysis assumes that the air- 


S hine is fully equipped, valued at S20,- 
00, that total utilization is 600 hr. 
flow n pci year at a block speed of 189 
mph., and that the airplane is depre- 
ciated Diet a file-year period witli 20% 
residual \-.ilue at the cud of that time. 

Certain costs remain common to the 
analysis regardless of whether or not 
the plane is flown by a professional 
pilot. They arc; fuel and oil at the 
average European price, 55,750: de- 
preciation, $5,200; hangar rents and 
landing fees, 5400; compulsory insur- 
ance (liabilitv). 5125; inspections and 
controls, 5160. Miscellanemis costs, 
which include charts, supplies, aero 
club duos, etc., coinc to 5960 for the 
priiate operator, and 5480 if a profes- 
sional pilot is liired. 

With a professional, salary is figured 
at 54.810 per year and aircraft and en- 
gine inaintcn.ince at 51,280. Tol,il an- 
nual cost is therefore 514,205, which 
breaks down into operating figures of 
525.68 per aircraft hour, 12.5 cents per 
aircraft mile, and 5.1 cents per pas- 
senger mile. 

Without a professional pilot there is 
no salary allotment, and the aircraft 
and engine maintenance is increased to 
51.840. Total annual cost is therefore 
SI 0.45 5, which breaks down into oper- 
ating figures of 517.59 per aircraft hour, 
9-2 cents per aircraft mile, and 2.5 cents 
per passenger mile. 

PRIVATE LINES 


Ltxjkhecd Jetstar Prototvpc No. 1 re- 
cently made round-thc-U. S. speed flight 
in under IS hr., coloring the four-cor- 
nered 6.700-mi. tri|) in 14 hr. 50 min. 
tiling time at an average speed of 456 
inph. Top .speed was 686 rnph. Plight 
pattern w-.is fronr Edw-aids AFB, Calif, 
to McChord AFB, M'ash., to Chicopee 
luills, \iass., to McCoy. Ha., and back 
to Edw-ards. Much of the flight was at 
45.000-46.000-ft. altitudes. Plane ivas 
fitted with 640-gal. glaie tanks on 
wings, extending range from 1,750 mi. 
to over 3,000 mi. Second of the Jetstar 
protohpes has been on a nationwide 
demonstration tour to corporation ex- 


F'otmer Ciewiston (Fla.) Royal Air 
F'otce training base is being converted 
into an air motel for flying fisliermen 
visiting Lake Okcecliobcc area. Swim- 
ming pool, tennis courts and other 
sports facilities are available. 

Shipntent of 655 utility and business 
aircraft was made by nine companies 
during April for a total dollar volume 
of 510,399,000 complied with 656 
units valued at 510,592,000 the previ- 
ous month. April deliveries included 
548 aircraft of four-place or more, of 
ivliicb 96 were twin-engined. For first 
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million btu/hr! 


For missile ground support applications this 
compnct new Janitrol liquid heater delivers heal 
up to a rate of 1 million Btu hr. A complete 
variable output heating system, it automatically 
maintains liquid at any desired temperature . . . 
reliably. 

This 257 pound package is ideally suited to 
such applications as heating missile fuel during 
storage and transfer, vaporizing liquids, and in 
a wide variety of support vehicles and buildings. 
For both material and personnel comfort heating 
the new Janitrol liquid heater is a simple, trouble- 
free way to gel large quantities of controlled heal. 

Heater bums either diesel fuel, gasoline, or 
JP-4. and can be converted with a simple adjust- 
ment. Radio noise shielding meets military specifi- 
cations. It will operate in extreme environments 
to -65'F. 

Janitrol's new liquid heaters may be used 
individually, or in multiples to meet virtually any 
heat requirement. 

Wherever heat is needed in missile support 
equipment Janitrol may already have what you 
need. Contact your Janitrol representative now 
for the full story on liquid heaters. Janitrol Air- 
craft Division. Surface Combustion Corporation, 
Columbus 16. Ohio. 



rsllTFiOL. 


pneumatic controls • duct couplings & supports • heat eichangers 
combustion equipment (or aircraft, missiles, ground support 


ARNOLD 
transistorized 
power supply 





ARNOLD 

MAGNETICS 

CORPORATION 

4613 W. Jefferson Slvd. 
REpublic 1-6344 


huiUlcrs lunc .shipped 2,>li airplanes 
laliiixl at 517.811,000 coinisircd ti) 
:.200 valued at S3i.970.000 shipped 
for the first qiuiitcr of last veur. 

Scene of Uith National Plowing Coii- 
Itsl d- Conscration Fxposition ,\tig. 
22-23 will be llcrshcy, Pa., where plans 
arc being made to accommodate up to 
•fOO \iiiting aircraft under DC-3 size 
near the 2.i00-ft. grass airstrip between 
Iknlio St.idiimi and Milton S Ilcr- 
ihc\ Scluxd. International IluRtMtcr 
plans to imitc i.OOO members of N'a- 
tirmal I'hing Kirmcrs ,5ssn. 

1 Iclicopter service has been estab- 
lished between Muiiici|>ul .\irport. 
doisiitown Buenos Aires and lizciza In- 
krnational .\irpnrl with flights 0 |Krat- 
ing from 3 to 6 p.m. Two-passenger 
Belli arc being used currently, hut the 
opci.itors .ire ciinently considering using 
siglit-passcii|et types. Trip between the 
airports hs helicopter takes 1 3 min. 

Safe night liistriimeiit of Canada has 
o|X'neel iirodiictioii, repiir and tjserhaul 
facilities at 'Toroiito .\irpnrt. Maltrm, 
ihitario. 

Dnteh Kolihric tamjet iielieoptcr 
'.\W Apr. 28. p, S3) sowed 40.000 acK's 
with reed in SO flving hours and also 
sprayed 3.000 acres in 40 flving hoars 
with weed killer dispensed from its spe- 
ci.il 30-ft. bnran. providing "0-ft. swath. 
Opemtirm is part of reclamation proj- 
ect by the Wicrinenneer Directorale. 
.tn official orgaoi/ation which parch, i>e<l 
aoe of the first Kolibries, 





WIRE 

PRODUCTS 


CUSTOM CONSTRUCTED 
CONTROL CABLES and 
THERMOCOUPLE- WIRE CABLES 


with segreiated circuits individually 
shielded, and with over-all shielding or 
with special shielding and jackaling. 



fnr circuits required it operate in 
2000° f. Heme fur titlean minutes. Ex- 
cellent ter (ire-detector circuits and 
lor use in temperatures up tu 600‘F, 

HIGH TEMPERATURE CABLE... 

Suitable fur operating temperatures up 
to BSD' F, wiHi nickel-clad copper con- 
ductor and laminated insulation having 
superior dielectric strength and nois- 
lure resistance. In m slzea 22 thru 
4/0. In accordance with MII-C-2S03B. 

ELECTRONIC HOOKUP WIRE... 
Tellon insulated silver coated etpper 
conductor with insulation In standard 
colors in accordance with MIL-C-16B78. 

EXTRA FLEXIBLE CABLE . . . 

High Temperature and Moisture Resist- 
ant Electrical Cable, lewis “EXFLEr’ 
Cable, single and multi-conductor, 
superior for circuits on hinged or 
pivoted parts. Resistant to abrasion 
and temperatures to 500° F. 
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FLY WEATHER-WISE 



THUND 


FORECAST: 

Top Flight Performance with 

Mobilgas Aircraft and Mobiloil Aero ! 




EMPLOYMENT OPPORTUNITIES 



It s Easy To Apply For A 
Field Service 
Representative Position 

If YOUR DEOaCE IS . . . 

Blecineal Eiighireriug 
Mechanical Engineering 
Physics 

AND YOUR EXPERIENCE AND INTEREST ARE IN 
Eleelronies 

AND YOU WANT TO WORS WITH THE MOST MODERN CONCEPTS 
Of . . . MiHtniy AirlKirur Eteeirnnics 

AS A , . , General Eleeliie 

Field Service Re,ireseutative 
DON'T SEND IN A RESUME 

Simply ask for our convenient application form. We 
shall be happy to review ^-our qualifications, ami, if war- 
All cniresi'ondence is consideteel confidential- 


KADA/l • COVXTfR3IJ!AKrriK.1 • DIGir.U. Cd.VMrXICATlOyS 


irwfe lodny, and by return iiiiiil ne'll send ywi a simple 
V vPandisii IT a i pi rl 

UGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT 

GENERAL^ ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


Opportunities for 

EXPERIENCED 

ENGINEERS 

in advanced jet, rocket, 
thermodynamics and aerodynamics fields 


The abilities and experience you can bring (o a position as a Curtiss- 
Wrighl Senior Engineer in any of the above fields will determine the 
salary offered, in addition, there are liberal entployee benefits which 
are part of the program of this diversified organization where individ- 
ual efforts and accomplishments are quickly recognized. 




iponsr’ble e 


PROPULSION SYSTEMS ENGINEERING 

Analysis and design of current jet and rocket propulsion systems . . . 
performance analysis and component design. Anaiy.sis of advanced 
propulsion systems such as high energy chemical rockets, plasma jet- 
and ion rockets, with ultimate development of experimental programs 


THERMODYNAMICS AND AERODYNAMICS 

Hypersonic heat transfer, combustion, magneto-hydrodynan 


STRUCTURES ENGINEERS 

Missile systems structure experience in either basic design or theo- 

GAS TURBINE ENGINEERS 

Turbu machinery design. Gas turbine controls design and analysis. 
Stress and vibration analysis. 

Positions are open, although not all in each category, at the follow- 
ing Curliss-Wrighl Divisions: Aerophysics Development Corporation, 
Santa Barbara, California; Metals Processing Division. Buffalo, N.Y.; 
Propeller Division. Caldwell, N. J.; Research Division, Quehanna, 
Pennsylvania (4U miles north of Stale College - Pennsylvania Slate 
University); Utica Division, Utica, Michigan and Wright Aeronau- 
tical Division, Wood-RiJgc, N. J. 


COaPORATION • WOOO-8IDGE, N 


To EMPLOYERS 
who advertise 
for MEN: 

When there ore many applicants 
for 0 single position it frequently 
happens ihot the only letters 
knowledged ore those of the most 
promising candidates. Others moy 
not receive any indicotion thot tl 
letters have even been received by 
o prospective employer much less 
given considerotion. These men 
often become discooroged, will not 
respond to future advertisements. 

Every adverfisemenf prinlecf in 
the Employment Opportunities Sec- 

It will help to keep our readers 
interested in this odvertising if you 
will ocknowledge every application 
received, even if you merely return 
the letters of unsuccessful oppli- 
cants with, "Position filled thank 
you" written or stomped on them. 

We suggest this in a spirit of eo- 
operotion between employers ond 
the men replying to Employment 
advertisements. 

Closiifred Advertising Division 

McGraw-Hill 
Publishing Co., Inc. 
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MISSILE DETECTION ^ 
SYSTEMS SECTION 
OF BENEBAI ELECTRIC 
AUGMEHTIMB 
SYSTEMS MANAGEMENT 
GROUP 

Responsible for Development and Design 
of Long-Range Detection Systems 

NEW OPENINES FOR ELECTRONIC EN6INEERS 
TO WORK ON RADAR SYSTEMS AND COMPONENTS 

■ Research and development of new detection techniques. 

■ Initiation and development of proposals. 

■ Issuance of design and purchase specifications. 

■ Liaison between military; engineering and manufacturing sub-contractors. 

■ Technical and financial scheduling, analysis of radar programs. 


SYSTEMS DEVELOPMENT ENGINEERING 

(At least i years' experienee) 

Radar Systems • Systems Analysis 

Data Analysis • Computer Pbocbammino (704) 

Electronic Countermeasures Systems 

SYSTEMS EQUIPMENT ENGINEERING 

(At least i years’ experienee) 

Antenna Design and Development 

RP Components Development 

UHP AND Microwave Receiver Development 

Data Reduction Eruipment D&D 

Video Display Development 

Computer Applications 

Salaries fully competitive, commensurate ufith experienee 


Write in confidence to: Mr. James P. Kinsella, Div. 58-WA 


MISSILE DETECTION SYSTEMS SECTION 

Heavy Military Electronic Eguipment Department 


GENERAL^ ELECTRIC 

Court Street, Syracuse, Kew York 
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EMPIOYMENT OPPORTUNITIES 


Engineer-Scientist . . . PhD 

MANAGER- 
INVESTIGATIONS 
HEAT TRANSFER/ 
SHOCK WAVE EFFECTS 


Thi> a hiuh-lex el opportunity 
with the Aeio-scieiice Laboratory 
of MOSD. The po.-^ition carries 
major re.-jioiuiliility for matiaR- 
ing a group eoniluctiiig very ad- 
vanced stutlies anil eyperiiiients 
in liigii-temperatnie and shock 
wave phcnoinenii. 

MOSD, based in Philadelphia, 

Pa-, is a research aiul develop- 
ment laboratory holding prime 
contracts of a Inng-teriii nature 
with all of the armed senices. 

pletely technical and profes- 

Reiiuirements: PhD (AK pre- 
ferred), plus s-12 years' experi- 
ence in theoretical and empirical 
investigations of high-tempera- 
ture heat Ciansfer and shock 

Write in confidence to 
-Mr. Itichai'd Kddy. Div. 'iS.A 

miSSILt A OKDNANCe SVSTtmS OEPAArMgWr 


New 

"EMPLOYMENT" 

Advertisements 

received by 10 A.M, July 17th will 
oppecir In the July 28th issue, sub- 
ject to space limitations. 

AVIATION 

WEEK 

C/ossi/Ied Advertising Division 

p. o. BOX n 

NEW YORK 36 
NEW YORK 


GENERAL® ELECTRIC 

319S Chestnut Street, Philadelphia 4, Pa. 


Sbarchlight Section 


BUSINESS OPPORTUNITIES 


EQUIPMENT - USED or RESALE 


UNPISPIAVED >1 


N ABVteTISING IS 


E AOVERTISEMENTS oi 







LOCKHEED LODESTAR 

PAW l830-«4-low Time 
$75,000.00 
Sole, Trade or Lease 

PACIFIC NORTHWEST PIPELINE CORF. 
Da.a.ttst-sic, to. UUH 
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SEARCHLIGHT SECTION 


PRICED I for Quick Sale! 
LOW 

DC-4E 

LIKE NEW-WITH ZERO TIME 
AIRFRAME AND 7M2 ENGINES 


FOR IMMEDIATE DELIVERY! 

MIllRICH ENGINEERING CORP. 


DC-3 OPERATORS 
Purcliasetl from the U. S. Navy 
UNUSED SCINTILLA MAGNETO 
BREAKER ASSEMBLIES 
SCINTILLA PART NO. 10-14447 
USED ON SF14LN-3 MAGNETO 
(PART NO. 10-15364-21) 

Scintilla List Price. . .$32,00 ea. 
Our Price $8.50 ea. 

MINtMUM OFDER-IO IREAKEI) ASSEMSIIES 

AERO INDUSTRIES, INC. 

1 1 40 Brooks Ave. Rochester 1 1 , N. Y, 
Telephone FAirview 6-1140 


WRIGHT 

1820-76A 



OXYGEN EQUIPMENT 

SALES t SERVICE 


FIXED IN5TA1LATIONS 
I GOVT. APPeOVEO REPAIt StATIOM 

JEP AERO EL SECUMDO, CAUFDaNI* 


TWINBEECH 

SUPER DIGS-SPEED KIT 
SACRIFICE FOR QUICK SALE 
MADDEN A PLAYFORD AIRCRAFT 
P.O. BOX 1 06 • MIAMI 40, FLORIDA 


WANT TO PURCHASE 
LATE MODEL - LOW TIME 
TWIN-ENGINE AIRCRAFT 
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a speed of 560 mph. 


Cabin pressurized. Midwing mono- 
plane construclion with twin tall 
booms ond retrocloble londing 
gear. Dimensions: Length 30’ 9"; 
span 38'; maximum height 6' 2". 
Range 900 miles. Landing speed 
120 mph. 

Can be delivered with or without 
ormomeni, ready to fiy away — or 
knocked down In two crates, if de- 
sired. Sold singly or by the dozen! 


6UARANTEED TO HAVE 
LESS THAN 25 HOURS 
ON FRAME AND ENfilNE 

for detoi/s write fo . . . 

INTERARMCO, LTD. 

10 PRINCE STREET 
ALEXANDRIA, VIRGINJA 



BOSIOFt 1 NEW YORK I PHIlAOfLFHIA I WILMINGTON | LYNCHBURG 

Airport I Airport, N. J. I Airport Covnly Airport I Airport 


A 


Immediate Delivery 



FRAn B WHiTNEY WRiOHT 

R1830 R1820 

/Remmert-Wfrner 


R985 R1340 R2000 

} ( 


ENGINE WORKS 



INC. 
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LETTERS 


Idea Buyer 

Just :i nulf 111 indicate luaftv LOneiitrcncc 
■iitli \Tr. Ca^ad^ rcinarkc Mav 1 ^), 

,, IHi lliat diuilogc r>( ciigMici.'iins ialcait 
I- *inl\' an ilhivion fcntcred In tlic* ai'cragc 
in^incc'iS inabiliti tn.cell Im idea'* to mail' 
.incincnt. and to cil^ei a vvoikahle vilution 
to llic proliinn lie prtM.-nts. 

Sou-ral liars a^o AiuiioN NVi.m piib- 
li-liwl a letter of iiiiiic i \\S lull !!. I^s2. 
p. %) wliith siigieskd iiiaiiagemviil appoint 
an "idia biiyir" tu iincaitli and foster tlie 
del I'lopnii'iit of the hidden, iiiuiveci talent 
inherent in aiii engineering orgaiii/ation 
\i a "go-lx’tiieen” inanagenieiit iitid engi- 
neering, this mail iionld fx- an eiitlimiastn 
"biller'' from cn|ineering and "salesinim" 
to management, knmiing managemeiit'.s de- 
sires. he could not oiih presemt cngine'crs' 
ideas in their iiuHt aieept.iblc form and at 
the be"st possible time, nut he tonid alert 
engineers to some of tlioH* prohlems man- 
agiment eoiisidits most riipoiUiit and thus 

br" thinking along lines of gteatcsl 
lahie tu the coiiipans'. 

Hie "idea hiiu'r" plan, iherefiire. offers 
the follois'ing adsanlages: 

I. It nnproi'i-s tile engineeting.manage. 

- It provides good organizational con- 
trol. 

V It nnloeki vahiahle and presioneh im- 
used taleiit- 

s'alu.'ihle solutions to iiiijsiirlant problems 
have come from entirciv nnes|scetvo sotirccs; 
oiiK. hoivcver, when those soiiree-s ivetc 
pioperli "diied-iii" In an "ide-a bluer." 

|. M, \\-.t.F. 

Cocoa Beaeh. M.-i. 


Direct Opijosilion 

If Mr. Charles !■.. Ca.nd . \\\ \l.ii M. 
p. 11-fi would familiarize himself iijth the 
Hulk Ilf \lr. fohnson O'Comier's Human 
l-ngineering [..ihonitori he'd soon diseos'er 
that those veri aptitudes possessed bs suc- 
ussful eiigiiieers are in direit opposition til 
those lucasutable traits fiiiind in siiicessfiil 
salesmen and licv virsa. Cmiihinatjons of 
Ixith sets of (jnahties .ire larils siond In a 
single individual. 

It's as difflciilt for a good engineer In 
' sell" as for a Irne salesman tii understand 
the mei liaiiics of his oiin antoninhili. 

fottv \. M.iin 
\ k ooilland Hills, Calif. 


Joint Effort 

I'm not able to credit the nun iiho slid 
"if son can't lieU 'em. join 'em." hut with 
rss|Ket 10 iniir \lai Id editorial Ih.-it emnes 

The problems are iiehulons albeit huiiuii. 
I he idea is that six- leive a gcophj.sical co- 
operation year underway ana we .sssctlcdly 
indicate a vehicle need lor the various 
miniaturized Tccording s-niipling. etc., units 
aiailahle. 


'\'oTk°36. 

fieems Me might isilh the corrext (and 
liicki 1 missionatv cuniincc the Russians 
to earn aloft our units and thus conves' 
more effextivili iiiteinational graid Mill. 

I'lii. is the iilci lonr e-dit-ni.i! siiggecltd. 
I’crh.ips f ire to kith it aroniid and 

John C. O'Covsoa 

IFR Filiiifi 

Mr. Hilts, in iniir |nnc :■! issue <P- 

idea of Rung. I Monder if he Ims con- 
sidered these two facts: 

1. 'Iliere is no rcxiird of tiio aircraft has 
in^ tiled and Rossn IFR running into each 

!. In e.aeh case of a mid-air eullision one 
(II Iwth airiraft is an- \'I R. thus making 
the accident possible. 

\'o matter Mhat color uni paint them 
or iih.it kinds of lights uiu me. nith todai 's 
speeds ion just laniiiit sec the other .iir- 

If He all Rle and Ri ll-'R abuie Ul.OflO 
ft. and un iirsiais onls, tliose mIio are ^'l'll 
can run into those iiho arc \'FR, 

I M'ould like to add this to Mr. Oilts' 
statement ", , , each .aiiiraft that the pilot 
can SIX is one that he won't hit."-if mc all 
file, each aircrift that flics is one that he 

IIoM sBn ,S. Moarov 
\ 1‘aii kmerican Copilot 
Oakd.ile. V 

Sperifird b> Law 

111 .irticle III the M.irih 1(1 issue of \sis 
HOC WiiK p. :s.. n-girdmg the Right 
engiiiext-piliit dispute, should he teiiewc-d 
Mitli refennie to the statement abonl the 
oriffin of till- flight engineer. 

sV liile this sCatemenl is tcxIimcalK corieet 
m tliat It Is c|iioting an M-L-CIO lepoil, it 
IS nonetheless spreading incoirect propa- 
ganda mIikIi Iwgaii Mith tin \l,l’\ itself. 
I am referring to the statement that "the 
third creM iiieinlxr isas established li> goi 
enimeiit regulation in lO-tS , . iiith the ad 

I'eut of larger, faster, iiiofe eomples air- 

I do lint bcliese tlial ion ivnnid know- 
ingli malign a mmonts group even to the 
extent of quoting siime-ooe else, and I Ik- 
lies's that |ietliaps inn do not knoiv uhat 
the origin of the Right ciigiiicei iias. 

First, let me say that I have texord of the 
Right engineers dating lack to Id^l. Tlial 
is the seiiioriti date cas a flight engineer) of 
the i-arh'cst flight engiiiee-t. prcsxntiv flying 
with l*au .\nierieiui .■kirways. large lunn- 
Ix-r of flight engineers Using tnday ss'cre ac- 


tive as flight enginccts before ld4S, or even 
before 194U, ITic year 1948. in which the 
M.l*\ is taking eic'dit for creating the flight 
ingimxr, is the s'car that the Cisil .-kero 
iiiiniKs .kdinimstration recognized that ciiil 
ali-liansport aircraft had heeomc bige and 
ii.inpliiated to the extent that the flight 
engineer shuiild be rcqiilred hy law: some 
anniics is'cre not using night cnginceis even 
though others had Ixxn for some lime. 
Such a lass iijs isritten, ruquiriug a flight 
ingmeer on all large air transports, defining 
"ho the engincxt Mas, and spcxifstiig what 
his duties Mould he. 'Hiis lais is in efliit 


I 0 set the record straight— the third ue« 
iiieinhcT is not spexified In law— the flight 
engineet is. 194S was not the lear the flight 
engincxr's position isas cstahlished, k\'e base 
record of Right engintxrs in 19H. Ttie 
"third crcM ineiiiber" is a term drawn up 
hj the U.l’ A in an effoit to sexure the flight 
eiigintxr's position for the \LP.k nieinhcts. 
'I he definition of flight engineer in the Civil 
Mr Regulations is clear and makes no men- 
tion of the "third ercM' inemher." 

I intend to bring this etror to the atten- 
tion of the .kFL-CIO coniniittex. and I 
liopc that you and they M'ill resist fiiilher 
efforts of tlie U.l’.k to get sou to help them 
malign the flight engineering profession ond 
the Flight Kngineers International .kssii. 

I-; S. Ki'sin 
Santa Clara, Calit. 


Talos Dekelopment 

I he article on the N.u i Talos ivhicli 
-ippejred on p, 2' of the June 2 issue of 
ksisiiiis; W ki:k svas grossly iiiisleadiiig 
Milh regard to the role of the .kpphed 
Phisies L.ihor.itory. the [ohiis Hopkins 
Ibiiiersits in the deielopmenl of this potent 
.mti JircT.ifl Me.ipon. 

The f.iet is that the .leroJvnainic confign 
ration, eiignie. autopilot, guidance intcuh 
geiicx ssstein. ,:nd h.isie .tirframc strnctnr.il 
design iieie iles-elnpcd lor the Bureau of 
Ordn.incv .it the kpplicil IMis.sics I-ihor.itor\ 
and at acsoeiatcd iinis-ersity- and industiial 
eonlractors under the dirext texhnical con- 
trol of the kpplied Phsxjes Laboratory. 

Hie booster rixket ssas deneloped by tlie 
Mlegjns Ralhstie Labomlorv. a Nas'i- Bn 
re.ni of Ordn.ince facility operated by the 
Heri'ules I’msder Co. 

'[he role of the Bc-ndix .ksiatioii Corp. 
m the T.ilos ptogr.im is primarily that of 
production eiiginexiing and mamifactming. 

'I his writer suggests that i-our piihllcation 
make the effort to get eorreet iiiformatinn 
before publishing articles si-hich arc osten- 
sihli presented .is fiaetnal. 

II. K. RiiiansN 
^ Silver Spring. Mil. 

slight the eoiilrjbutiou of the .Applied 
rhysics Laboratory in the dciclopmenf of 
Faloi. nowei'cr, the onli- rcfetcoce to API. 
in the ofiicial .N’aiy /act slieel released to the 
prew is the /(liioiiing.* "In 1944 the Ik'ai-i 
asked the Applied Physics Laboiatory of 
Jolms Hopkins Hoii'ctsifv to test tJie fea- 
.li'biiifv of the ramjet principle for missile 
pnrjinscs." — Iid.l 


no 
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BALANCED ARMATURE 
RELAYS with 

POSITIVE MAGNETIC LATCHING 


The new Leach magnetic latch relay assures positive 
latching under the most severe conditions 
of shock, acceleration and vibration in airborne 
and electronic applications. 

This revolutionary magnetic latch relay has two 
coils and a large, permanent magnet. 

Leach’s exclusive balanced armature and contacts 
are held in position magnetically— corresponding 
to the last coil energized. 


MAGNETIC LATCH RELAY 

Ti/pt 9S38 J, PDT, 5 amp, S amp, mieroamp 


or potted 


es @ 29 vdc or IIS vac 


'-ad-1-5 amp 
ily— coatimioua 
peratlng cycles— 100,000 
X. 0.35 


-50 0's 

ion-15 G's to 2,000 cps 
Teirperaluie range — 70'C to i nS'O 
Applicable specifications-MIL-B-6I06C Class AS, A8, B8, 
minimum current tests applioable-MIL-R-5767B Class A and B 
Mention your $pecial reguiremenla tuck as mieroamp 
suHlchinff, high xiSrotion, special «io«n!inffS. 


SEE FOR YOURSELF how Leach magnetic latch 
relays surpass all others in positive latching and 
in electrical and environmental specifications. 
Write today for catalog and complete information. 



LEACH RELAY 


A division of — = — : — = = SSIS Avalon Boulevard, Los Angeles S 


CORPORATION 


i-iu V CL 

J u 

PSTA 

IRS 



SUBSYSTEMS GROUP • COMPONENTS GROUP 

GENERAL OFFICES: 12500 AVIATION BOULEVARD, HAWTHORNE. CALIFORNIA 


The 


of SMI ore available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto 15, Ontario. 


We would welcome the 
opportunity to work with you 
on your missile problems. 


MISSILE CAPABILITIES 

• Engine Controls 

• Instrumentation 

• Ground Checkout Equipment 

• Infrared Devices 

• Guidance and Autopilot Subsystems 

• Production Test Equipment 

• Complete Qualification 
and Environmental Pacilities 

• Rotating and Magnetic Components 

• Vacuum Film Techniques 


"Moving upstairs" through the application of the 
same sound principles which have made 
Servomechanisms, Inc. a leading supplier of avionic 
equipment for modern-day manned aircraft, 

SMI is today successfully meeting the challenges 
in the equally complex field of missile 
systems. Major design and production projects 
by SMI have resulted in a family of 
advanced products for both airborne and 
ground support missile requirements. 


The same high standards of reliability and 
maintainability inherent in SMI 
Mechatronic Design Philosophy of packaged 
modules developed for manned aircraft 
have been successfully duplicated 
for missile applications. 




